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 Southeast Research Farm 
29974 University Road 
        Beresford, South Dakota 57004 
 
The purpose of this page is to grab your attention and convince you to join the 
Southeast Experiment Farm Corporation.  The Southeast Farm Corporation consists 
of people just like you from southeast South Dakota and the surrounding area.   
 
Around 1955, a group of progressive farmers began efforts to create an association 
that would be concerned with agricultural research in southeast South Dakota.  On 
May 3, 1956, a non-profit organization, the Southeast Experiment Farm Corporation, 
was formed.  The purpose of the corporation was to acquire and disseminate 
information concerning crop and livestock production.   
 
The business affairs of the corporation are handled by a very active Board of 
Directors.  Members of the board are elected for a two-year term from each 
participating county.  An annual meeting is held each year to allow members to 
review the activities of the corporation and hear reports on progress of research 
projects and make suggestions on research that may need to be added to solve 
upcoming problems.  Because the corporation is non-profit, all funds generated by 
the corporation are used to advance research through improvement of buildings and 
facilities located at the station. 
 
We are currently working to add more new members to the Southeast Experiment 
Farm Corporation.  Lifetime memberships to the corporation are $25.  You will not be 
asked for more than that.  This is a one-time $25 membership.  These memberships 
are also transferable, so if you know of someone who has retired from farming and is 
a member, that membership can be transferred to you or anyone else.   
 
This membership to the corporation is not a large amount, but it helps us in many 
ways.  If you become a member, you will automatically receive our annual report, 
right off the press, in January; as well as letters during the year to keep you informed 
of activities at the farm and what dates and times tours will be held. Another 
important benefit is the more members we have demonstrates strong support and 
proof that there is a great deal of interest and need for agricultural research 
throughout southeast South Dakota.   
 
We hope if you are not a member that you will join us.  If you decide to join, send a 
check to the Southeast Farm Corporation for $25 to the above address.  If you have 
a membership that needs to be transferred, clip this page out on the line and fill out 
the information needed on the other side.  We will be glad to process your certificate 
and add you to our permanent mailing list.  Thanks. 
 
Southeast Experiment Farm Corporation 
29974 University Road 
Beresford, South Dakota 57004 
January 2000 
 
 
Subject:  Transfer of Membership 
 
The Board of Directors would like to see existing memberships,  that are not 
active, transferred to a relative or an interested party participating in agriculture 
located in the same county, if possible.  The reason for this transfer, is that a 
county must maintain a certain number of voting shares in order to elect a 
director.  The directors look after the business affairs of the research farm, make 
known the research needs of each county, and participate in management 
decisions of the farm.  It is important that each county maintain their 
representation in order to participate in these affairs. 
 
If this transfer meets with your approval, please enter the name of the party you 
wish to transfer the membership to, sign your name in the proper blanks below 
and send this letter, together with the membership share, if possible, to the 
address listed above. 
 
If there are no interested relatives, you may wish to use option # 2, and delegate 
the responsibility to the Board of Directors to locate any interested party in the 
same county. 
 
Option #1: 
   Please Transfer membership to:  ________________________________ 
                                                                   
                                       Address:  ________________________________ 
 
                                                        ________________________________ 
                                                          Signature 
                                  
                                        Address:  ________________________________ 
 
Option #2: 
   I wish to transfer this membership to the Board of Directors, authorizing them 
to give this voting membership to an interested party within the county. 
                                                                                                                 
               ________________________________ 
                                                       Signature                                                        
 
                                         Address:   ________________________________ 
 
           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This thirty-ninth annual report of the research program at the Southeast South Dakota 
Research Farm has special significance for those engaged in agriculture and the agriculturally 
related businesses in the ten county area of Southeast South Dakota.  The results shown are 
not necessarily complete or conclusive.  Interpretations given are tentative because additional 
data resulting from continuation of these experiments may result in conclusions different from 
those based on any one year.   
 
Trade names are used in this publication merely to provide specific information.  A trade name 
quoted here does not constitute a guarantee or warranty and does not signify that the product 
is approved to the exclusion of other comparable products. Some herbicide treatments may be 
experimental and not labeled.  Read and follow the entire label before using. 
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INTRODUCTION -------------------------------------------------------------------- Robert K. Berg 
 
 Various crop and livestock research and demonstration projects were 
conducted during 1999 at the Southeast Research Farm.  Many are documented 
here in our 39th Annual Progress Report.  These projects represent a tremendous 
amount of teamwork from many people associated with the South Dakota Agricultural 
Experiment Station and Cooperative Extension Service.  
 
I want to express my sincere appreciation to Garold Williamson, our Livestock 
Ag Technician from Centerville, for earning his 25-year Career Service Award this 
year.  It is an honor to work with Garold and his insight and skills play a major role in 
helping us accomplish our mission.  A few administrative vacancies in the College of 
Agricultural and Biological Sciences in Brookings were recently filled.  Dr. Kevin 
Kephart became Associate Dean and Director of the SD Agricultural Experiment 
Station, Larry Tidemann is now Associate Dean and Director of the SD Cooperative 
Extension Service, and Dr. Kim Cassel is the Program Director for the SD 
Cooperative Extension Service.   
 
Collaborating among the diverse projects conducted at our station is 
challenging. I am deeply grateful for the dedication of each of my staff as well as the 
timely advice provided by the directors of our advisory board throughout the year. It is 
a pleasure to labor together with them, along with our colleagues on campus, area 
Extension educators, and various industry and commodity groups as we continue to 
do our best to serve the agricultural needs in our region. 
 
 Temperature and precipitation at SE Research Farm during 1999 are shown in 
tables and graphs on pages 1 and 2.  We received 21.4 inches of annual 
precipitation.  This is 3.7 inches below or 85% of our long-term average.  Of this, 19.3 
inches (0.6 inches above normal) arrived during the growing season (April - 
September). We measured a total of 20.9 inches of snow in 1999 with 16.7 inches 
falling from January through June and 4.2 inches between July and December. 
 
 We accumulated 3,050 growing degree units (95% of normal) from April through 
October.  The coldest low temperature of the year was -17°F on January 4 and 5 and 
the coldest high temperature measured was 0ºF, also on January 4.  The hottest high 
temperature recorded was 100°F on July 30 and the warmest low temperature was 
77°F on July 25. Average maximum monthly air temperatures were from 3°F below 
normal to 13°F above normal.  The average minimum monthly air temperatures were 
4°F below normal to 8°F above normal.  Nearly half of our months deviated from the 
long-term average by at least two degrees or more. The last freeze this spring 
occurred on April 19 (28°F) and then resumed again in the fall on September 21 
(29°F) and September 29 (29°F).  This gave us a frost-free season of 155 and 163 
days on a 32°F and 28°F basis, respectively.   
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 Crop production was moderate to poor this season.  Our climate was mild in 
terms of temperatures but precipitation was quite erratic.  In fact the growing season 
was both extremely wet and dry. During the first half of the growing season we 
received 5 inches of rain above normal, and the last half was 4.5 inches below 
normal. Some fields in our area were too wet to plant or drowned out after planting.  
Strong wind and hail caused moderate to severe crop damage on July 2.  Our last 
significant precipitation occurred on July 20.  After that the rains stopped completely 
and monthly precipitation the rest of the year was only 0.3 of an inch or less. 
 
 Fieldwork began in late March and we planted small grains in early April.   Some 
corn was planted early but rainy weather prevented planting soybean and the 
remaining corn until late May.  At least 75 acres (nearly 15%) on station were lost to 
hail and water damage (see Land Use Map on page iv).  As a result several crop 
research projects were not established.  Most projects received some damage but 
the worst occurred toward the north and east part of the farm. Soil moisture was 
excessive in the spring and early summer but was very dry by harvest.  The long, 
warm fall allowed corn to dry down very well even though frost came in late 
September. Fall tillage was difficult, left large clods, and was often hard on 
equipment. 
 
 Small grain and soybean yields of 10 to 15 bu/ac, corn yields of 90 to 100 bu/ac, 
and hay yields of 3 ton/ac were common in places, although some fields did better.  
Corn borer activity was a little lighter than in recent years but still caused damage in 
some fields.  Crop prices were extremely low and livestock prices for cattle and swine 
seemed to be rebounding a little by the end of the year. 
  
 This year’s beef cattle reports evaluated the use of yeast and field peas in high 
concentrate feedlot finishing rations as well as how well calves performed in the 
feedlot from different calving and weaning strategies.  Swine research tested feeding 
high-oil corn (HOC), documented reduced levels of dust using with HOC, and 
compared the performance and economics of raising pigs in our hoop structure 
verses our confinement building.   
 
 Crop reports highlight variety test results for alfalfa, corn, and soybean 
(including Roundup Ready germplasm for row crops).  Our tillage and crop rotation 
project is now in its ninth year and is featured along with evaluations of specialty 
crops like HOC, BT, and white corn, and soybean that provide protection against 
phytophthora root rot.  Soybean cyst nematodes and other plant pathogens continue 
to be a problem in our region and work in these areas is also presented.  Soil fertility 
research and site-specific farming using global positioning technology were also 
continued.  A major concern this season was the loss of much of our weed control 
research and demonstration work because of the wet weather this spring. 
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 A wealth of information can be readily accessed from South Dakota State 
University through the Internet (http//www.abs.sdstate.edu).  Crop performance and 
variety trials, daily corn borer populations throughout the season, weather information 
from most (if not all of the research stations), markets, several years of our annual 
research progress reports, and much more are readily available.  
 
 Please feel free to stop by and visit whenever you can.  Let us know if you need 
additional copies of our report or if we can be of further assistance in any way.  We 
can be reached by electronic mail, regular mail, or telephone at: 
 
 Southeast Research Farm 
 29974 University Road 
 Beresford, SD 57004 
 Phone:  605-563-2989 
 FAX : 605-563-2941 
 sefarms@ www.abs.sdstate.edu 
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Table 1.  Temperaturesa at the Southeast Research Farm - 1999 
 1999 Average 47-year Average Departure from 
 Air Temps.   (°F) Air Temps. (°F) 47-year Average 
 Maximum Minimum Maximum Minimum Maximum  Minimum 
January 25.3 6.2 25.9 4.9 -0.6 +1.3 
February 41.0 19.8 32.5 11.4 +8.5 +8.4 
March 46.8 22.9 43.6 22.6 +3.2 +0.3 
April 59.5 37.0 60.2 34.9 -2.5 +3.2 
May 71.1 47.8 72.4 47.3 -1.4 +0.5 
June 76.0 57.6 81.8 57.4 -5.8 +0.2 
July 87.1 66.2 86.3 61.8 +0.8 +4.4 
August 83.5 59.5 84.6 59.3 -1.1 +0.2 
September 76.2 46.1 75.5 48.7 +0.7 -2.6 
October 64.8 34.0 64.1 37.6 +0.7 -3.6 
November 57.9 30.2 44.7 23.6 +13.2 +6.6 
December 30.2 13.9 30.8 11.4 +7.7 +2.5 
aComputed from daily observations 
 
Table 2.  Precipitation at the Southeast Research Farm - 1999 
 Precipitation 47-year Average Departure from 
Month 1999(inches)  (inches) Avg. (inches)  
January 0.38 0.45 -0.07 
February 0.47 0.84 -0.37 
March 0.53 1.52 -0.99 
April 4.56 2.54 +2.02 
May 4.0 3.40 +0.60 
June 6.48 4.12 +2.36 
July 3.46 3.29 +0.17 
August 0.58 2.87 -2.29 
September 0.25 2.54 -2.29 
October 0.32 1.73 -1.41 
November 0.24 1.19 -0.95 
December 0.17                0.63 -0.46 
Totals 21.44 25.12 -3.68 
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TILLAGE & CROP ROTATIONS  
FOR SOUTHEAST SOUTH DAKOTA 
 
R. Berg, D. DuBois, B. Jurgensen, 
B. Rops, R. Stevens, and G. Williamson 
 
Southeast Farm 9901  
 
SUMMARY 
Comparing production and 
economics for seven cropping 
systems in southeast South Dakota 
continued during 1999 as the ninth 
year of this project. Low grain 
markets plus hail damage, a very 
wet spring, then no effective 
precipitation during late summer and 
fall resulted in economic disaster for 
all cropping systems this season.  
Percent yield goal actually achieved 
was 70% for alfalfa, 60% for corn 
and soybean, and 30% for spring 
wheat.  Crop yields averaged across 
all systems were: corn 110 bu/ac, 
soybean 30 bu/ac, spring wheat 15 
bu/ac, and alfalfa 3.5 ton/ac. Whole 
farm net losses were approximately 
$100/ac based on the conditions of 
this study.   
 
Alfalfa was the only profitable 
crop and it just barely broke even. 
The three annual crops only 
generated enough revenue to pay for 
variable costs of production when 
revenue source was limited to local 
commodity prices at harvest. Typical 
loan deficiency payments added 
nearly $25/ac and still left each 
cropping system without enough 
revenue to meet production costs.  
All cropping systems were profitable 
when favorable crop yields were 
combined with price support benefits 
and resulted in whole farm net incomes 
of $30 to 70/ac.   
 
INTRODUCTION 
 
       This project has compared seven 
combinations of tillage methods and 
crop rotations in southeast South 
Dakota for the past nine years.  It is 
designed to evaluate production and 
economics of no-till and conventional 
tillage systems using multiple crop 
rotations, including ridge-till in a two-
crop system (Table 1).  This information 
can help producers select or modify 
cropping strategies based on long-term, 
systems-based research.  These 
cropping systems were established in 
1990 and have been reported annually 
since 1991. Previous annual results are 
summarized in our 31st through 38th 
Annual Research Progress Reports 
(1991-1998, except 1993). This report 
documents results for 1999, the fourth 
year in the project’s second phase. 
 
Doug Franklin, SDSU Agricultural 
Economist, is using data collected from 
this project to summarize the long-term 
economic trends of these systems more 
extensively. Louis Hesler, USDA/ARS 
Entomologist at Brookings, monitored 
aphid and other insect pests in the small 
grain systems again this year.  His 
findings are presented in a separate 
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report (Cereal Aphids in 
Conventional and No-Till Spring 
Wheat; Plant Science 9909). 
 
 
Table 1. Tillage and crop rotation systems. Southeast Research Farm; 
Beresford, SD; 1999. 
System Tillage  Crop Rotation 
1 No-Till (NT) Corn-Soybean (C-S) 
7 Ridge-Till (RT)  
2 Conventional (CT)  
3 No-Till (NT) Corn-Soybean-Wheat (C-S-W) 
4 Conventional (CT)  
5 No-Till (NT) Corn-Soybean-Wheat-Alf (C-S-W+A) 
6 Conventional (CT)  
 
 
 
METHODS 
 
 No-till (NT) systems are raised 
without tillage or cultivation.  Primary 
tillage for conventional (CT) systems 
consists of chiseling corn stalks and 
small grain stubble after fall harvest 
and either field cultivating or disking 
soybean and wheat residue in the 
spring as needed to incorporate 
fertilizer and herbicide during seedbed 
preparation.  Row crops are planted 
on ridges in the ridge-till (RT) system 
using row cleaners when possible to 
displace crop residue, herbicide may 
be banded over the row at planting, 
and weeds between rows are 
controlled by cultivation. The two-crop 
systems (C-S) are a corn-soybean 
rotation.  Three-crop systems (C-S-W) 
have corn then soybean followed by  
 
 
 
 
 
 
spring wheat.  Four-crop systems (C-
S-W+A) consist of the three-crop 
rotation plus alfalfa managed as a 
long-term forage crop. 
 
 Field operations are outlined in 
Table 2.  Spring wheat was drilled in 
7.5-inch row widths with corn and 
soybean established in 30-inch row 
widths.  ‘Forge’ spring wheat was 
drilled at approximately 1,498,200 
seeds/ac (116 lb/ac) on April 1.  
DeKalb 566RR corn was planted at 
30,200 seeds/ac on May 27 to help 
control perennial weed patches.  
‘Prairie Brand 202’ soybean was 
planted at 185,600 seeds/ac (64 lb/ac) 
in all systems on May 28.  DeKalb 127 
alfalfa was drilled with oat as a nurse 
crop in 1996. 
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Table 2. Field operations for tillage and crop rotation systems.  Southeast 
Research Farm; Beresford, SD; 1999. 
Tillage 
System 
1999 Crop 
 Rotation 
- - - - - - - - - - - - - - -Growing Season2  - - - - - - - - - - - - - 
Before                                    During                       After 
NT2 Corn herbicide herbicide  
 Soybean herbicide herbicide (2X)  
RT2 Corn herbicide herbicide, cultivate  
 Soybean herbicide herbicide, cultivate   
CT2 Corn herbicide, field cultivate  cultivate fall disk, 
chisel 
 Soybean herbicide cultivate  
NT3 Corn herbicide herbicide  
 Soybean herbicide herbicide (2X)  
 Wheat  herbicide herbicide 
CT3 Corn herbicide, field cultivate cultivate fall disk, 
chisel 
 Soybean herbicide, field cultivate cultivate, herbicide  
 Wheat field cultivate herbicide herbicide, fall 
chisel 
NT4 Corn herbicide herbicide  
 Soybean herbicide herbicide (2X)  
 Wheat  herbicide  herbicide 
 Alfalfa   harvest (3x)  
CT4 Corn herbicide, field cultivate cultivate fall disk, 
chisel 
 Soybean herbicide, field cultivate herbicide, cultivate  
 Wheat field cultivate herbicide       herbicide, 
fall chisel 
 Alfalfa  harvest (3x)   
 
1All plots were fertilized; planted, except alfalfa (see Table 3); and harvested. Corn was sidedressed 
(June 22).  All plots were soil sampled (October 29, 1999). 
 2Before = Jan 1 to planting/ emergence. During = from planting or alfalfa emergence to harvest or fall 
dormancy (includes banding herbicide and/or starter fertilizer at planting).  After = from harvest or fall 
dormancy to Dec. 31.
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 Table 3 summarizes fertilizer 
and herbicide applications.  Liquid 
fertilizer was broadcast before planting 
as 10-34-0 and/or 28-0-0 for yield 
goals of 180-bu/ac corn, 50 bu/ac 
soybean and wheat, and 5-ton/ac 
alfalfa.  Corn was sidedressed by 
injecting 28-0-0 between alternate 
rows in June.  Fall soil samples were 
collected from each plot in 1999 to 
monitor soil fertility status and 
determine next year’s fertilizer 
requirements (SDSU Soil Testing 
Laboratory; Brookings, SD).  
 
 Stand counts were measured at 
harvest for each annual crop as well 
as mature plant height for wheat and 
soybean.  Grain was harvested from 
the middle of each plot so border 
effects would not confound crop yield 
results.  Shelled corn was harvested 
with a CaseIH 2144 combine and 
measured by both a weigh wagon and 
yield monitor.  Weigh wagon data was 
used in this report.  Soybean and 
wheat grain was harvested using a 
John Deere 3300 combine and 
measured with a weigh basket 
connected to an electronic scale in the 
grain hopper.  Grain samples from 
each plot were measured for moisture 
content and test weight in our office 
using a Steinlite SL95 grain moisture 
meter at harvest and submitted for 
laboratory analysis of dry matter, 
protein, oil, and/or starch.  
 
 Alfalfa was harvested as sun-
cured forage three times during the 
growing season.   Entire individual 
plots were harvested for wheat straw 
and alfalfa using large round bales.  
Wheat straw and second-cutting alfalfa 
bales were inadvertently blended from 
several plots.  Therefore, averages 
derived from the total production of all 
plots were the only reliable production 
estimates available for these 
components.  Relative feed values 
reflect random forage samples tested 
from various alfalfa fields on station 
that were harvested at the same three 
cuttings rather than specific plots 
associated with this study.  Lodging, 
weed, insect, and disease 
observations were also noted 
throughout the season.  
 
 Crop rotations and tillage 
systems have been monitored 
annually on the same 45-acre field 
since 1990 with crops rotated within 
each system as needed.  Tillage and 
crop rotation combinations involve 
twenty treatments, each of which is 
replicated four times.  Plot size is 0.4 
ac (60 ft x 300 ft).  Statistical 
comparisons among systems for 
measured agronomic responses are 
based on treatment means by crop 
obtained from Analysis of Variance as 
a randomized block design using 
Least Significant Differences (LSD) at 
the 90% probability level.  
 
 Economic analyses are based 
on expenses and receipts using the 
actual costs and rates of inputs, local 
commodity prices at harvest, crop 
yields, and field operations associated 
with each system in 1999.  Market 
prices were $1.45/bu for corn, 
$4.16/bu for soybean, $2.74/bu for 
wheat grain ($2.94/bu less $0.20/bu 
dock for light test weight), $45/ton for 
wheat straw, and $55/ton for alfalfa 
hay.  Multi-peril crop insurance 
revenue was included when soybean 
yielded less than 27 bu/ac, paid at a 
rate of $5.25/bu.  In addition to crop 
insurance revenue, two other 
strategies were examined that have 
not been tested previously in this 
study.  Economic results with and 
without a typical government loan 
 7
deficiency payment (LDP) for corn 
($0.40/bu), soybean ($0.90/bu), and 
spring wheat ($0.20/bu) at both the 
actual yield and intended yield goal 
levels were analyzed without including 
federal disaster or other farm program 
options.  
 
 Variable and fixed costs are 
compared for each system by crop on 
a per-acre, per-bushel (or ton), and on 
a whole farm basis using Maximum 
Economic Yield Analysis software 
(Version 3.0).  Receipts, variable and 
fixed costs (including depreciation), 
net cash income, net income (loss), 
and seasonal labor for each system 
are indicated.  Machinery costs are 
based on the equipment inventory and 
1991 costs for each of the three tillage 
systems suitable for a 640-ac cash 
grain farm as shown in Table 4.  Fixed 
costs include $70/ac cash rent for 
land; $10/hr seasonal labor; interest 
on machinery debt; and 10-yr, straight-
line depreciation.  
 
Table 4.  Tillage and crop rotation system, equipment inventories. Southeast 
Research Farm; Beresford, SD; 1991 to 1999. 
 Tillage System 
Equipment No-Till Ridge-Till Conventional 
120-HP Tractor 45,000 45,000 45,000
70-HP Tractor 17,000 17,000 17,000
No-Till Drill 15 ft 20,000
30" Planter 6-Row 10,000 10,000
Sprayer 45 ft  2,500 2,500 2,500
Fertilizer Applicator 6-row 2,500
Ridge-Till Planter 6-row 14,000
Ridge-Till Cultivator 6-row  12,000
Chisel 13 ft 2,000
Tandem Disk 18 ft  9,000
Field Cultivator 19 ft 8,500
Drill 15 ft 6,000
Cultivator 6-row  4,500
Total Equipment Cost $97,000 $90,500 $104,500
 
 
Variable costs are calculated for field 
operations, seed, fertilizer, herbicide, 
insecticide, crop scouting, hauling and 
drying grain, crop insurance, soil 
testing, custom swathing and baling 
straw and hay, and a 7-month 
operating loan at 10.5% interest.   
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RESULTS & DISCUSSION 
 
Crop Production 
 
 Conditions were favorable for 
early spring fertilizing, tillage, and 
planting operations following the mild, 
open winter of 1998/1999.  Spring 
fertilizer applications began and spring 
wheat was planted in early April.  
Rainy weather delayed applying the 
remaining fertilizer and planting corn 
and soybean until late May.  
Continued rain prevented harvesting 
our first cutting of alfalfa until the late 
bloom stage.  Soil moisture was 
abundant to excessive through July. 
This made planting some plots 
challenging and several wet areas 
soon drowned out.  Small hail with 
extremely strong wind caused 
moderate to severe damage on July 2.  
All crops survived, but production was 
greatly reduced.  The last significant 
rain of the entire growing season 
occurred on July 20. 
 
Crop production overall was fairly 
poor for most crops during 1999. The 
percentage of yield goal actually 
achieved was approximately 70% for 
alfalfa, 60% for corn and soybean, and 
only 30% for spring wheat.  Weed 
control was good in most systems. 
Head scab disease also affected 
wheat production again this season.  
Corn borers and grasshoppers had 
little or no impact on crop yield this 
year.  
 
Whole Farm 
Yield for each crop and total 
tonnage for each system as a farm 
with 640 tillable acres is summarized 
in Figures 1 and 2. Total harvested 
production (THP) was 1,000 to 1,400 
ton (nearly 1.5-2.0 ton/ac).  Corn 
accounted for 75 to 80% of THP in the 
two-crop rotations, 67% in three-crop 
rotations, and 35 to 40% in four-crop 
rotations.  Soybean was 20% of THP 
in two- and three-crop rotations and 
10% in four-crop rotations.  Wheat 
produced 15% of the THP in three-
crop rotations and 10% in four-crop 
rotations.  Alfalfa contributed a little 
more than 40% of the THP in the four-
crop systems or about the same 
tonnage as shelled corn.   
 
 Difference in production among 
tillage methods within each type of 
rotation ranged from 23 to 184 ton.  
Alfalfa produced the greatest total 
harvested yields at 3.5 ton/ac, followed 
closely by corn at 3 ton/ac, then 
soybean at 1 ton/ac, and wheat at 0.8 
ton/ac.  No-till management increased 
total tonnage by 7 to 15% for the two- 
and four-crop systems but production 
was similar for both three-crop 
systems. Grain accounted for all of the 
total production in the two-crop 
rotations, 93% in the three-crop 
rotations, and 54% in four-crop 
rotations.   
 
Corn 
 
 Corn production is 
summarized in Tables 5-A and 5-B.  
Population and test weight were 
similar among cropping systems this 
season, but differences were noted for 
the amounts of grain harvested per 
acre as well as its moisture and 
nutrient contents, except starch.   
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Table 5-A.  Effects of tillage and crop rotation systems on corn production. 
                  Southeast Research Farm; Beresford, SD; 1999. 
            
Rotation1 
     
Tillage 
 Stand 
Count 
Grain 
Yield2 
Moisture 
Content 
Test    
Weight 
  plants/ac bu/ac % lb/bu 
C-S NT 31,300 111 13.6 56.6
 RT 28,300 104 14.4 55.9
 CT 27,100   98 14.0 55.6
C-S-W NT 28,700 119 15.6 55.8
 CT 30,200 112 17.1 53.9
C-S-W+A NT 32,000 124 17.7 54.8
 CT 29,200 102 14.9 54.5
  
Avg.  29,600 111 15.3 55.2
LSD 0.10  NS 3 11 2.5 NS
CV (%)  9.42 8.51 13.40 2.92 
 1 1998 Crop:  C-S = soybean, C-S-W and C-S-W+A = wheat 
 2 Grain yield at 15% moisture and 56 lb/bu test weight,  
             harvested October 12, 1999 
                3 NS = Not Significant  
 
Uniform corn populations of nearly 
30,000 plants/ac were obtained for 
each system.  Even though soil 
moisture was excessive during spring 
and early summer, these stands were 
plenty high for the growing conditions 
by the end of the season. Hail damage 
and lack of effective late summer 
precipitation restricted corn yields to 
only 100 to 125 bu/ac. In general 5% 
or less of the area planted to corn 
within each system had missing plants 
caused by wet spots and/or hail 
damage. Grain did dry well in the fall 
and had relatively good test weight (55 
lb/bu).  
 
 No-till systems were 
apparently more efficient in conserving 
soil moisture for use later in the 
growing season. Eliminating tillage 
produced nearly 10 to 20 bu/ac more 
grain (p = 0.01) than conventional 
tillage within a crop rotation. Grain 
yield as a function of plant population, 
however, was similar among cropping 
systems with an average of 3.75 bu/ac 
of shelled corn produced for every 
1,000 plants/ac. This translates into 
0.21 lb of grain harvested per ear or a 
bushel for every 285 plants.  Shelled 
corn in two-crop rotations had 14% 
moisture content at harvest and no 
moisture dockage. Most systems in 
other rotations were 2 or 3% wetter (p 
= 0.06) resulting in dockage of 
approximately $10/ac (p = 0.09).  
Ridge-tilled corn yielded 104 bu/ac 
and generally responded similar to the 
other two crop rotation systems.
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Soybean 
 
 Grain yields for soybean 
averaged 30 bu/ac with a test weight 
of 55 lb/bu and 11% moisture at 
harvest from plant populations of 
approximately 119,000 plants/ac 
(Table 6).  Plants were close to 23 
inches tall and nutrient concentrations 
in the grain were 40% protein and 21% 
oil on a dry matter basis.  This 
translates into roughly 700 lb/ac of 
protein and 400 lb/ac of oil.  Cropping 
systems primarily influenced plant 
population, and the yields of grain, 
protein, and oil on a per acre basis. In 
general 7% or less of the area planted 
to soybean within each system had 
missing plants caused by wet spots or 
hail damage. Soybean production in 
the ridge-till system was generally 
comparable to the other two-crop 
tillage systems. 
 
 Hail and wet soil conditions 
reduced soybean stands to 64% of 
their seeding rate (range of 45 to 
80%). Plant populations in the two- 
and three-crop conventionally tilled 
systems were nearly 45,000 plants/ac 
less than their no-till counterparts, but 
tillage did not affect stands in the four-
crop systems. Having more corn stalk 
residue on the soil surface may have 
protected young soybean plants, but it 
is not clear why this was not consistent 
among rotations. Marginal grain yields 
were measured for all but the two-crop 
conventionally tilled system, and it 
produced almost 25% less grain than 
the other systems. This supports the 
rule of thumb often used for making 
replant decisions earlier in the growing 
season that a threshold population of 
at least 90,000 plants/ac is needed to 
produce a reasonable yield.  
 
Wheat 
 
 Spring wheat was planted the 
first of April, well ahead of the wet 
weather.  Excellent stands were 
obtained and weed control was good, 
except in a few low areas that later 
drowned out.  This coupled with the 
hail devastated grain and straw yields 
and test weight responses.  As a result 
no significant treatment effects were 
observed among the four cropping 
systems (Table 7).   Grain yields were 
in the 15 to 20 bu/ac range or only 
30% of our yield goal.  Likewise, test 
weight only averaged 45 lb/bu and 
resulted in a dock of $0.20/bu when 
sold.  Wheat kernels were ripe at 
harvest but weeds associated with 
drowned areas increased moisture 
readings in a few samples. Grain 
protein was 17% on a dry matter 
basis, and produced 150 lb protein/ac.  
An average of 0.34 ton/ac of straw 
was baled from this field.  
 
Alfalfa 
 
Alfalfa production was restricted 
to 70% of our yield goal (Table 8).  
Treatment differences were not 
observed between either tillage 
system at any of the harvest dates nor 
for total annual production (3.5 ton/ac). 
Very wet weather during the spring 
and early summer delayed the first 
cutting until the late bloom stage and 
reduced forage quality.  The second 
cutting received hail damage in early 
July and was baled as an entire field 
instead of individual plots.  Third 
cutting yield was reduced by late-
summer drought.  Forage quality was 
good for both of the last two cuttings.    
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Table 7. Effects of tillage and crop rotation systems on spring wheat production.  
Southeast Research Farm; Beresford, SD; 1999. 
       
Rotation1 
  
Tillage 
Plant 
Height 
Stand 
Count 
Grain 
Yield 2 
Moisture 
Content 
Test 
Weight 
Protein  
Content3 
Protein 
Yield 
  inch tillers/ft2 bu/ac % lb/bu % lb/ac 
C-S-W NT 29.6 75 14 17.1 42.2 16.9 138 
 CT 29.7 79 16 13.0 45.8 16.7 155 
C-S-W+A NT 30.9 75 13 13.9 45.6 17.2 130 
 CT 30.5 81 19 18.9 46.1 16.8 188 
         
Avg.  30.2 78 15 15.7 44.9 16.9 153 
LSD0.10  NS 4 NS NS NS NS NS NS  
CV (%)  6.23 17.66 31.77 50.85 13.96 3.20 31.80 
             1  1998 Crop = Soybean 
2  Grain yield at 13.5% moisture and 60 lb/bu test weight, harvested July 26, 1999 
       3  Dry Matter (DM) basis (grain lab DM = 88%) 
          4  NS = Not Significant 
 
 
Table 8.  Effects of tillage and crop rotation systems on fourth-year alfalfa hay  
   production. Southeast Research Farm; Beresford, SD 1999.   
Rotation1 Tillage 1st 
Cut 
2nd 
Cut 2 
3rd  
Cut 
Subtotal 
Cuts 1+ 3 
Total Annual 
Production 
  - - - - - - - - - - - - -  ton/ac - - - - - - - - - - - - - - 
C-S-W+A NT 2.46 --- 0.47 2.93 3.58 
 CT 2.39 --- 0.47 2.89 3.52 
Avg.  2.43 0.65 0.47 2.90 3.55 
Pr > F3  NS 4 --- NS NS --- 
CV (%)  8.05 --- 24.08 9.21 --- 
Date swathed  Jun 14 Jul 24 Sep 08   
Date baled  Jun 24 Jul 30 Sep 15   
RFV 5  93 136 182 --- ---- 
     1 1998 Crop = Third-year Alfalfa 
     2  Data for individual plots not available 
   3 Pr > F = Probability of tillage treatments not being significantly different  
   4 NS = Not Significant 
   5 RFV = Relative Feed Value (estimated)  
Economics 
 
 The combined effects of very 
low commodity prices plus weather 
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induced crop stress financially 
devastated every cropping system 
tested this season.  Corn and soybean 
crop insurance premiums are 
production costs routinely paid each 
year.  Weather conditions provided an 
opportunity to evaluate crop insurance 
coverage.  Only soybean in the two-
crop conventional tillage system was 
damaged enough to receive a crop 
insurance settlement and was 
awarded $21/ac. The economic 
aspects of this long-term study 
traditionally rely on current market 
prices at harvest without considering 
government program benefits.  Tables 
9 to 13 summarize the economics of 
these cropping systems. 
 
Expenses 
 
     Total expenses in 1999 for a 640-
ac farm ranged from $137,000 to 
154,000/system or $215 to 240/ac 
(Table 9). They were approximately 
$275/ac for corn, $200/ac for soybean 
and wheat, and $190/ac for alfalfa. 
Total variable costs ranged from 
$77,000 to $95,000 ($120 – 150/ac), 
total fixed cash costs were $50,000 
($80/ac), and depreciation was nearly 
$8,500/system ($14/ac). 
 
Income  
 
 Total receipts only ranged from 
$70,000 to 91,000/system ($115-
145/ac) among the seven systems 
tested (Tables 10 and 11). Alfalfa 
generated the most income on a per-
acre basis ($195/ac) followed by corn 
($140-180/ac) then soybean ($115-
130/ac) and spring wheat ($50-70/ac). 
 
 
Net Income  
 
All seven cropping systems lost 
from $51,000 to 72,000/system ($65-
100/ac) as measured by net income 
on a whole farm basis this year 
(Tables 10 and 11). Total receipts 
barely covered the variable costs need 
to purchase inputs and perform field 
operations required to produce these 
crops in the field, with little or nothing 
left to pay fixed costs for land or 
machinery.  Within a system alfalfa 
was the only profitable crop and it just 
barely broke even at $600 net income 
per system ($5/ac).  Producing corn 
lost $20,000 to 40,000/system (- $62 
to – 125/ac), wheat lost $20,000 to 
30,000/system (- $145 to – 150/ac), 
and soybean lost $10,000 to 
25,000/system (- $55 to – 85/ac).  
 
Break-even Price 
 
    Break-even crop prices on a whole 
farm basis ranged from $100 to 
140/ton (Table 12). Costs of 
production for corn ranged from $2.40 
to 2.65/bu, were $6 to 8/bu for 
soybean, nearly $8 to 11/bu for spring 
wheat, and about $54/ton for fourth-
year alfalfa.  
 
Alternative Strategies 
 
 Using typical loan deficiency 
payment values, to bring revenue for 
close to the federal crop loan rate 
typically provided another $20 to 35/ac 
(Table 13).  This would allow the 
payment of a few more expenses, but 
still would not be enough for these 
cropping systems to break even.  Net 
income on a whole farm basis with this 
strategy ranged from - $60 to - $85/ac.   
 17
A combination of favorable crop yields 
and commodity price support added 
an additional $90 to 130/ac to the 
results of the previous analysis and 
generated a positive net income of $30 
to 70/ac for each system.  It also 
reduced break-even prices to $1.45 to 
1.75/bu for corn, $3.65 to 4.30/bu for 
soybean, $3.00 to 3.10/bu for spring 
wheat, and $42/ton for alfalfa. 
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             Table 9.   Income and expense comparison for tillage and crop rotations 
              Southeast Research Farm.  Beresford, SD; 1999. 
 
 System 1 7 2 3 4 5 6 
 Rotation CS CS CS CSW CSW CSW+A CSW+A
 Tillage NT RT CT NT CT NT CT 
  - - - - - - - - - - - - - - - - - - - - - $ - - - - - - - - - - - - - - - - - - - - - - 
Whole Farm Income 91,440 89,523 82,787 70,741 70,636 89,276 83,559 
 Expenses 154,398 149,708 142,219 146,567 140,502 144,610 136,954 
 Net (62,958) (60,185) (59,432) (72,324) (66,364) (52,704) (50,764) 
         
Corn Income 51,504 45,256 45,472 36,753 34,591 28,768 23,664 
 Expenses 88,159 85,375 82,579 59,345 57,683 47,657 43,398 
 Net (36,655) (40,119) (37,107) (22,592) (23,092) (18,889) (19,734) 
         
Soybean Income 39,936 41,267 37,315 25,817 26,707 23,296 20,634 
 Expenses 66,238 61,333 59,640 44,206 38,517 34,088 29,708 
 Net (26,302) (20,066) (22,325) (18,389) (11,810) (10,792) (9,074) 
         
Wheat Income 0 0 0 11,672 12,840 8,330 10,960 
 Expenses 0 0 0 43,014 44,301 32,348 33,160 
 Net 0 0 0 (31,342) (31,461) (24,018) (22,200) 
         
Alfalfa Income 0 0 0 0 0 31,513 30,932 
 Expenses 0 0 0 0 0 30,458 30,689 
 Net 0 0 0 0 0 1,055 243 
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  Table 10.  Operator summary for tillage and crop rotation systems.  Southeast Research Farm;  
        Beresford, SD; 1999.  
Tillage / Rotation NT C-S RT C-S CT C-S NT C-S-W CT C-S-W NT C-S-W+A CT C-S-W+A 
 System  1  7  2  3  4  5   6 
WHOLE FARM (640 AC) - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - $  - - - - - - - - - - - - - - - - - - - - - - - - - -   
 Total Receipts 91,440 89,523 82,787 74,243 74,138 91,906 86,190 
 Total Variable Expenses 95,528 91,317 81,536 87,910 80,065 86,317 77,183 
 Total Fixed Cash Expenses 50,140 50,246 51,278 49,927 51,032 49,564 50,366 
 Total Cash Income (54,228) (52,040) (50,027) (63,594) (56,959) (43,974) (41,359) 
 Fixed Non-Cash Expenses 8,730 8,145 9,405 8,730 9,405 8,730 9,405 
 Net Income @ Yield  (62,958) (60,185) (59,432) (72,324) (66,364) (52,704) (50,764) 
 Acres/Crop 320 320 320 213 213 160 160 
CORN  (Grain)         
Total Receipts 51,504 45,256 45,472 36,753 34,591 28,768 23,664 
Total Variable Expenses   58,724 59,180 52,237 39,824 37,569 33,104 28,455 
Total Fixed Cash Expenses 25,070 25,123 25,639 16,616 16,984 12,371 12,592 
Total Cash Income (32,290) (36,047) (32,404) (19,687) (19,962) (16,707) (17,383) 
Fixed Non-Cash Expenses 4,365 4,073 4,703 2,905 3,130 2,183 2,351 
 Net Income @ Yield  (36,655) (40,119) (37,107) (22,592) (23,092) (18,889) (19,734) 
 SOYBEAN (Grain)        
 Total Receipts 39,936 41,267 37,315 25,817 26,707 23,296 20,634 
 Total Variable Expenses 36,803 32,137 29,299 24,593 18,309 19,535 14,765 
 Total Fixed Cash Expenses 25,070 25,123 25,639 16,694 17,064 12,371 12,592 
 Total Cash Income (21,937) (15,993) (17,622) (15,470) (8,666) (8,610) (6,722) 
 Fixed Non-Cash Expenses 4,365 4,073 4,703 2,919 3,145 2,183 2,351 
 Net Income @ Yield  (26,302) (20,066) (22,325) (18,389) (11,810) (10,792) (9,074) 
WHEAT (Grain + Straw)        
 Total Receipts 0 0 0 11,672 12,840 8,330 10,960 
 Total Variable Expenses 0 0 0 23,493 24,187 17,774 18,217 
 Total Fixed Cash Expenses 0 0 0 16,616 16,984 12,391 12,592 
 Total Cash Income 0 0 0 (28,437) (28,331) (21,835) (19,848) 
 Fixed Non-Cash Expenses 0 0 0 2,905 3,130 2,183 2,351 
 Net Income @ Yield  0 0 0 (31,342) (28,331) (21,835) (19,848) 
ALFALFA (Hay)        
 Total Receipts 0 0 0 0 0 31,513 30,932 
 Total Variable Expenses 0 0 0 0 0 15,904 15,746 
 Total Fixed Cash Expenses 0 0 0 0 0 12,371 12,592 
 Total Cash Income 0 0 0 0 0 3,238 2,595 
 Fixed Non-Cash Expenses 0 0 0 0 0 2,183 2,351 
 Net Income @ Yield  0 0 0 0 0 1,055 243 
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Table 11.  Economic summary for tillage and crop rotation systems (per acre basis). 
                Southeast Research Farm; Beresford, SD; 1999. 
Tillage/Rotation NT C-S RT C-S CT C-S NT C-S-W CT C-S-W NT C-S-W+A CT C-S-W+A 
  System  1  7  2  3  4  5  6 
WHOLE FARM (640 AC) - - - - - - - - - - - - - - - - - - - - - - - - - - - $/ac  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Avg. Receipts 143 140 129 116 116 144 135 
Total Variable Costs 149 143 127 137 125 135 120 
Total Fixed Cash Exp 78 79 80 78 80 77 79 
Net Cash Income (85) (81) (78) (99) (89) (69) (65) 
Fixed Non-Cash Exp 14 13 15 14 15 14 15 
Net Income (Loss) (98) (94) (93) (113) (104) (82) (79) 
Acres/crop 320 320 320 213 213 160 160 
CORN (Grain)        
Receipts  161 151 142 173 162 180 148 
Total Variable Costs 184 185 163 187 176 207 178 
Total Fixed Cash Exp. 78 79 80 78 80 77 79 
Net Cash Income (101) (113) (101) (92) (94) (104) (109) 
Fixed Non-Cash Exp. 14 13 15 14 15 14 15 
Net Income (Loss) (115) (125) (116) (71) (72) (59) (62) 
SOYBEAN (Grain)        
Receipts 125 129 117 121 125 126 129 
Total Variable Costs 115 100 92 115 86 122 92 
Total Fixed Cash Exp. 78 79 80 78 80 77 79 
Net Cash Income (69) (50) (55) (72) (40) (54) (42) 
Fixed Non-Cash Exp. 14 13 15 14 15 14 15 
Net Income (Loss) (82) (63) (70) (86) (55) (67) (57) 
WHEAT 
(Grain+Straw) 
       
Receipts 0 0 0 55 60 52 69 
Total Variable Costs 0 0 0 110 114 111 114 
Total Fixed Cash Exp. 0 0 0 78 80 77 79 
Net Cash Income 0 0 0 (134) (133) (136) (124) 
Fixed Non-Cash Exp. 0 0 0 14 15 14 15 
Net Income (Loss) 0 0 0 (147) (148) (150) (139) 
ALFALFA (Hay)        
Receipts 0 0 0 0 0 197 193 
Total Variable Costs 0 0 0 0 0 99 98 
Total Fixed Cash Exp. 0 0 0 0 0 77 79 
Net Cash Income 0 0 0 0 0 20 16 
Fixed Non-Cash Exp. 0 0 0 0 0 14 15 
Net Income (Loss) 0 0 0 0 0 7 2 
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                 of yield basis).  Southeast Research Farm; Beresford, SD; 1999.
 Tillage NT  RT  CT  NT  CT  NT  CT  
Crop Rotation C-S  C-S  C-S  C-S-W C-S-W   C-S-W+A C-S-W+A
 System 1   7   2   3   4   5   6   
WHOLE FARM (640 AC)        
 Variable Expenses, $/ton 74.25 74.28 74.20 83.01 77.25 61.06 58.74 
 Fixed Cash Expenses, $/ton 38.97 40.87 44.66 47.15 49.24 35.06 38.33 
 Fixed Non-Cash Exp, $/ton 6.79 6.63 8.56 8.24 9.07 6.18 7.16 
Total Costs, $/ton 120.01 121.78 127.42 138.40 135.56 102.30 104.22 
Seasonal labor, hours 262.4 291.2 355.2 241.1 330.6 204.8 264.0 
CORN (Grain)        
 Variable Expenses, $/bu 1.65 1.78 1.67 1.57 1.57 1.67 1.74 
 Fixed Cash Expenses, $/bu 0.71 0.75 0.82 0.66 0.71 0.62 0.77 
 Fixed Non-Cash Exp, $/bu 0.12 0.12 0.15 0.11 0.13 0.11 0.14 
Total Costs, $/bu 2.48 2.66 2.63 2.34 2.42 2.40 2.66 
Seasonal Labor, hours 144.0 166.4 214.4 95.9 142.7 80.0 115.2 
SOYBEAN (Grain)        
 Variable Expenses, $/bu 3.83 3.24 3.98 3.96 2.85 3.49 2.98 
 Fixed Cash Expenses, $/bu 2.61 2.53 3.48 2.69 2.66 2.21 2.54 
 Fixed Non-Cash Exp, $/bu 0.45 0.41 0.64 0.47 0.49 0.39 0.47 
Total Costs, $/bu 6.90 6.18 8.10 7.12 6.00 6.09 5.99 
Seasonal Labor, hours 118.4 124.8 140.8 79.2 92.4 59.2 70.4 
WHEAT (Grain+Straw)        
 Variable Expenses, $/bu 0 0 0 5.51 5.16 5.85 4.55 
 Fixed Cash Expenses, $/bu 0 0 0 3.90 3.62 4.08 3.15 
 Fixed Non-Cash Exp, $/bu 0 0 0 0.68 0.67 0.72 0.59 
Total Costs, $/bu 0 0 0 10.10 9.45 10.64 8.29 
Seasonal Labor, hours 0 0 0 66.0 93.7 57.6 70.4 
ALFALFA (Hay)        
 Variable Expenses, $/bu 0 0 0 0 0 27.76 28.00 
 Fixed Cash Expenses, $/bu 0 0 0 0 0 21.59 22.39 
 Fixed Non-Cash Exp, $/bu 0 0 0 0 0 3.81 4.18 
Total Costs, $/bu 0 0 0 0 0 53.16 54.57 
Seasonal Labor, hours 0 0 0 0 0 8.0 8.0 
 
Table 13.  Net income for all rotation systems using alternative strategies 
                        (whole farm basis, 640 ac). Southeast Research Farm; Beresford, SD; 1999. 
 
GENERAL FIELD INFO. NT  RT  CT  NT  CT  NT  CT  
Crop Rotation C-S C-S C-S C-S-W C-S-W C-S-W+A C-S-W+A
 System 1   7   2   3   4   5   6   
Net Income,  $/ac        
Without LDP at actual yield (98) (94) (93) (113) (104) (82) (79) 
With LDP (61) (58) (68) (86) (78) (60) (60) 
With LDP at yield goal  49 55 68 30 37 30 43 
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INTRODUCTION  
 
 Finding practical ways to use 
unique commodities continues to 
generate a lot of interest throughout 
the agricultural industry. Specialty 
crops are rapidly being developed and 
used to help with specific 
management concerns in the field, like 
Roundup Ready corn and soybean 
and Bt-corn. They can also provide 
inputs needed for a particular industry 
or market, such as waxy or high oil 
corn (HOC). Other specialty crops 
involve entirely new types of plants 
brought in from other regions.  
 
Premium incentives are 
sometimes used to market these 
commodities. Inputs needed in their 
production can involve payment of 
technology fees. As a result, 
producers need access to reliable 
information about the relative 
performance of specialty commodities 
so they can decide which, if any, 
might be feasible for their operations. 
 
The purpose of this study is to 
demonstrate the long-term agronomic 
and economic performance of 
specialty crops by comparing them 
with genetically similar non-specialty 
crops using medium- to large-scale 
production fields in southeast South 
Dakota. Preliminary agronomic results 
for a corn-soybean rotation in 1999 
are briefly summarized in this report. 
Grain produced from these fields is  
 
 
also used as livestock feed to 
evaluate the feasibility of HOC for 
cattle and swine enterprises. 
 
METHODS  
 
Specialty traits evaluated were 
high-oil corn and phytopthora root rot 
(PRR) protection for soybean. Two 
corn hybrids (with and without HOC) 
and two soybean varieties (PRR+ and 
PRR-) were tested. Four fields were 
planted to corn and soybean was 
grown in two fields. Field sizes ranged 
from approximately 7 to 67 acres and 
were managed as a corn-soybean 
rotation. Several research projects are 
conducted simultaneously in these 
fields including GPS investigations 
with variable application rates of 
fertilizer and herbicides. 
 
 All crops were established 
using a six-row White 5700 planter in 
30-inch rows. The HOC hybrid was 
raised in two adjoining fields. The 
control hybrid (CKC) was grown in 
adjacent fields located across the road 
north of the HOC fields.  One soybean 
field was in a low-lying toe slope 
position known to be infested with 
phytophthora. The other soybean field 
was a relatively well drained upland 
site that also contained several 
potentially wet areas. The PRR 
varieties were planted together in 
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 Table 1. Management information for specialty crop rotation study.  Southeast Farm; Beresford, SD; 1999. 
  Crop Corn Soybean 
Field ID 4-2  (A & B) 3-3 3-1A 3-4 1-23 
Previous Crop Soybean Soybean  Soybean Corn Corn 
Tillage System No Till Ridge Till Ridge Till Ridge Till No Till 
Acres 38 (A); 29 (B) 29 24 50 10 
Hybrid/Variety DeKalb DK595 DeKalb DK595TC DeKalb DK595TC Pioneer 92B52 & 92B23 Pioneer 92B52 & 92B23 
Relative Maturity 109 day 109 day 109 day 2.5 & 2.2 2.5 & 2.2 
Trait CKC HOC HOC PRR -  & PRR + PRR -  & PRR + 
Seeding Rate 30,200 seed/ac 31,700 seed/ac 31,700 seed/ac 64 lb/ac 64 lb/ac 
Planting Dates May 1 (A & B) 
May 19 (rest of B) 
April 30 May 1 May 25 June 7 
Fertilizer, lb/ac 
(N-P2O5-K20) 
145-50-0 (A-north) 
120-45-0 (B-south) 
100-25-0 + VRT1  110-25-0 + VRT  None  None
Herbicide Clarity + Atrazine, Post  Clarity + Atrazine, Post; 
(VRT strips) 
Clarity + Atrazine, Post;  
(VRT Strips) 
Prowl + Roundup, PRE;  
Poast Plus, Post;  
 (VRT strips) 
Prowl + Roundup, PRE 
 
Cultivation Dates June 24 June 24 (2X) June 24 June 24, July 19 None 
Harvest Dates Sep 23 to 30 (A) 
Sep 24 to Oct 7(B) 
Oct 1 to 8 Oct 1 to 8 Oct 14 ND2 
1VRT = Variable input rates applied 
2ND = Not determined 
 24
 each soybean field using 120-ft wide 
strips that alternated across each field 
as a modified split-planter trial.  
 
Grain yield and moisture 
content were spatially recorded during 
harvest using a CaseIH 2144 combine 
with an ASF yield monitor and DGPS 
signal correction.  Grain samples were 
collected from several representative 
strips during harvest and each sample 
site identified with the combine’s field 
marking system.  Sample moisture 
and test weight data were also 
measured using a Steinlite SL95 grain 
moisture meter the same day they 
were harvested.  Each grain sample 
for both crops was analyzed for 
protein, oil, and dry matter content.  
Starch content was also determined 
for corn with estimates derived for 
lysine and non-ruminant metabolize-
able energy.  Additional management 
information associated with this study 
is summarized in Table 1. 
 
RESULTS AND DISCUSSION  
 
Results discussed in this report 
are broad summaries of the 
production we observed.  
 
The growing season in our 
area was a challenging one for crop 
production.  Fieldwork began early 
then prolonged rainy weather in late 
April and mid May made it difficult to 
plant many low areas. Precipitation 
was two inches above average during 
both April and June. Strong wind and 
small hail damaged all crops on July 
2. Wet weather continued until late 
July. Then the rain almost completely  
 
 
Table 2.  Specialty Crop Production and Quality.1  Southeast Research Farm;  
                Beresford, SD; 1999. 
 
Crop 
 
Trait 
 
Field 
Grain 
Yield 
Moisture 
Content 
 
Protein  
 
Oil  
 
Starch 
 
Lysine 
 
M.E.  
   bu/ac % % % % % Kcal/lb 
          
Corn HOC 3-3  112 13.6 9.07 6.83 66.66 0.33 1,844 
  n2 12,862 12,862 24 24 24 24 24 
          
Corn HOC 3-1A 103 16.7 9.55 6.70 66.68 0.34 1,841 
  n 9,151 9,151 24 24 24 24 24 
          
Corn CKC 4-2A 123 20.5 7.99 3.45 72.42 0.28 1,753 
  n 7,850 7,850 40 40 40 40 40 
          
Corn CKC 4-2B 105 22.43 8.14 3.50 72.46 0.29 1,754 
  n 6,545 6,545 36 36 36 36 36 
          
Soybean PRR - 3-4 17 8.4 NA4 NA ND ND ND 
  n 9,950 9,950      
          
Soybean PRR + 3-4 21 8.0 NA NA ND ND ND 
  n 8,816 8,816      
1Reported on a dry matter (DM) basis (grain lab DM = 91%) 
2n=the number of data set observations 
3 Weighted mean (for planting dates) based on acres 
4NA=Not available;  ND = Not determined 
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 stopped and we received only 0.33 
inch/month or less for the rest of the 
year. Production of both crops was 
low as summarized in Table 2.  
 
Corn 
 
Fields 3-3 and 4-2A inherently 
have better drainage and fertility 
levels than fields 3-1A and 4-2B and 
this was reflected in crop 
performance. Ninety-five percent of 
the corn acreage in this study was 
planted within three days.  A portion of 
field 4-2B contained alkali areas that 
had to be planted a week and half 
later because of weather delays.  The 
HOC fields were harvested a week 
later than the control fields.  The late-
planted control corn in a small part of 
field 4-2B  was very slow to dry down 
and had 29% moisture when 
harvested.  
 
Corn yielded about 100 to 125 
bu/ac and soybean only 20 bu/ac. Ten 
to 15 bu/ac more grain that was 2 to 
3% wetter grain was harvested from 
the better drained fields for both types 
of corn. High-oil and control corn both 
yielded 105 bu/ac in the wetter fields.  
Control corn appeared to yield slightly 
more than HOC in the more 
productive fields (112 and 123 bu/ac).   
 
Differences in nutrient levels on 
a dry matter basis were also evident.  
The HOC had 1% more protein, at 
least 3.3% more oil, 5% less starch, 
0.05% more lysine, and about 90 
kcal/lb more non-ruminant 
metabolizeable energy than the 
control hybrid. Typical contract 
premiums for HOC based on grain 
from these fields would amount to 
$0.18/bu 
 
Soybean 
 
 Severe hail and water damage 
occurred on the north and middle 
portions of field 3-4. Yields in some of 
these areas were less than 5 bu/ac. 
The south part of the field received 
minimal hail damage and yielded up to 
40 bu/ac in places. The level of 
phytophthora protection given by the 
PRR+ variety (92B23) was nearly 5 
bu/ac in this field. Typical crop 
insurance coverage could help 
provide lost crop revenue. Laboratory 
results for this field are still pending. 
 
 Field 1-23 drowned out in July 
and production was lost for the entire 
field. 
 
 This study provides preliminary 
information comparing high-oil corn 
and soybean phytophthora protection 
with genetically similar non-specialty 
crop germplasm in a corn-soybean 
rotation. Initial findings detected 
benefits for both crops from using 
specialty crops.  Continued research 
with this project is needed to 
document if using these specialty 
crops is feasible in other growing 
seasons. 
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DATE OF PLANTING CORN 
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SUMMARY 
 
 Two hybrids were each 
planted on five dates to continue 
monitoring long-term effects of 
planting early- and late-maturing 
corn hybrids in southeast South 
Dakota.  Planting dates for this year 
began on April 13 and ended on May 
26.   
 
Corn responses in 1999 
differed from those observed in 
recent years.  Weather-related 
stresses reduced grain production 
for both hybrids regardless of when 
they were planted.  Grain yield 
ranged from 110 to 125 bu/ac and 
was approximately 65% of our 
intended yield goal.   
 
Differences in grain nutrient 
levels were detected between 
hybrids. Nutrient production on a 
per-acre basis and their 
concentrations generally were not 
affected by the planting dates tested 
this year.  Higher protein and lysine 
levels and a slightly lower starch 
content were detected in the short-
season hybrid.  Average nutrient 
yields on a per-acre basis were 260 
lb/ac of oil, 575 lb/ac of protein, 19 
lb/ac of lysine, and 2.3 ton/ac of 
starch. Corn produced in this field 
also contained approximately 1,770 
kcal/lb of non-ruminant 
metabolizable energy. 
e
METHODS 
 
 We try to start planting corn 
each year in mid April and continue 
at approximately 10-day intervals 
through late May.  Dates actually 
planted this year were April 13, April 
30, May 10, May 18, and May 26.  
Stand count, grain yield, moisture, 
and test weight were measured at 
harvest.  Grain samples were also 
analyzed for oil, protein, and starch 
content by Near Infrared (NIR) 
spectroscopy and are reported on a 
dry matter basis. Estimates for lysine 
and non-ruminant metabolizable 
energy (ME) were also derived. The 
economic return is based on corn 
marketed directly from the field at 
harvest at $1.82/bu after subtracting 
inputs costs for seed, fertilizer, 
herbicide, and moisture dockage 
($0.05/bu for every point above 15% 
on a fresh weight basis).   
 
Treatments consisted of two 
corn hybrids with different relative 
maturity ratings planted at five 
planting dates as a randomized 
complete block design with each 
treatment replicated four times.  
Experimental units were 15-ft by 
100-ft plots that contained six corn 
rows planted 30 inches apart.  Half 
of each plot (three rows) received an 
insecticide application on June 23 to 
valuate European corn borer 
control in cooperation with another 
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research project.  Both plot halves 
were harvested separately. This 
report documents results from only 
the untreated portion of these plots. 
Additional management information 
is outlined in Table 1. 
 
 
Table 1. Management practices for date of planting corn study.  Southeast 
Research Farm; Beresford, SD; 1999. 
Previous Crop Soybean 
Tillage Ridge-Till 
Planting rate 28,900 seeds/ac 
Hybrids DeKalb 512 (101 day RM) 
DeKalb 625 (112 day RM) 
Fertilizer  
        (N-P2O5-K2O; lb/ac) 
39-20-0 (broadcast  April 30 as 28-0-0+10-34-0)
9-32-0 (with seed at planting as 10-34-0) 
90-0-0 (sidedressed June 9 as 28-0-0) 
Herbicide Clarity + Atrazine 
Cultivation June 22 
Harvest October 15 
 
 
RESULTS & DISCUSSION 
 
Planting began and ended 
nearly on schedule, but rainy 
weather forced adjustments for the 
intermediate dates. Planting 
occurred four days early to three 
days later than the annual target 
dates. Intervals between plantings 
ranged from 8 to 17 days and all 
plots were established within 43 
days. Corn production information for 
1999 is summarized in Table 2. 
 
Plant population at harvest 
averaged nearly 22,300 plants/ac.  
This is 90% of the goal we usually 
strive for when soil moisture is not 
short in the spring.  Stands were 
consistent among planting dates for 
the short-season hybrid, but seemed 
to be thinner (p = 0.14) for the late-
season hybrid planted in late April 
and early May (20,000 plants/ac or 
less).  An average of 10% of the 
area associated with each treatment 
had missing plants caused by wet 
spots and/or hail damage (range = 5 
to 15% per treatment). 
 
 Grain yield averaged 115 
bu/ac and was similar regardless of 
the hybrid’s relative maturity or date 
planted.  This is attributed to 
weather-related stresses that 
restricted production to 65% of our 
180-bu/ac yield goal.  Even though 
not statistically significant, it is 
interesting to note that both hybrids 
tended to produce grain according to 
historical patterns.  For example, the 
late-season hybrid still produced a 
little more grain when it was planted 
in late April.  The short-season 
hybrid did the same when planted in 
mid May.  However, it is not clear 
whether this tendency by the late-
season hybrid is a function of when it 
was planted or because it had a 
more optimum plant population. 
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Table 2.  Effect of planting date and relative maturity on corn production.  
               Southeast Research Farm; Beresford, SD; 1999. 
Hybrid 
(RM)1 
Planting 
Date 
Stand 
Count 
Grain 
Yield2 
Moisture 
Content 
Test 
Weight 
Economic 
Return3 
  plant/ac bu/ac % lb/bu $/ac 
       
DK 512 Apr 13 22,800 111 11.9 55.8 125 
(101) Apr 30 22,800 112 11.6 54.5 127 
 May 10 22,000 112 11.7 55.1 127 
 May 18 22,500 123 11.6 54.0 146 
 May 26 21,500 112 12.1 54.7 127 
       
DK 626 Apr 13 24,300 112 12.2 55.5 126 
(112) Apr 30 18,800 124 12.8 56.4 147 
 May 10 20,300 115 12.4 56.0 131 
 May 18 24,300 112 12.9 55.2 125 
 May 26 24,300 117 15.2 54.3 134 
       
Avg.  22,300 115 12.4 55.1 132 
       
LSD 0.10  3500 NS4 0.9 1.7 NS 
CV, %  12.49 14.16 5.65 2.49 22.52 
1  RM = Relative maturity in days 
2  Grain yield at 15% moisture content and 56 lb/bu test weight. 
3  Based on $1.82 bu less moisture dock ($0.05/point), seed, fertilizer and 
   herbicide costs. 
4 NS = Not Significant 
 
 
Both hybrids dried down very 
well this fall and generally had 15% 
moisture content or less than when 
harvested. Grain moisture levels at 
harvest increased with later harvest 
dates, especially with the late-
season hybrid. Test weight averaged 
about 55 lb/bu at harvest and 
decreased slightly (1 lb/bu) when 
established at the end versus the 
beginning of the planting season. 
 
 The economic return was 
about $132/ac after subtracting the 
cost of inputs regardless of the 
relative maturity or when it was 
planted.  Field operation costs would 
account for another $65 to 70/ac. 
Even though revenue is enough to 
cover variable costs associated with 
inputs, field operations, and 
operating loans, there would not be 
enough to pay fixed costs for land, 
machinery, depreciation, or living 
expenses. 
 
The composition and yield of 
grain nutrients are summarized in 
Table 3.  Almost none of these 
responses were affected by planting 
date, but a few differences between 
hybrids were observed.   
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Table 3.  Effect of planting date and relative maturity on corn grain composition.1  
               Southeast Research Farm; Beresford, SD; 1999. 
Hybrid 
(RM)2 
Planting 
Date 
 
Oil 
 
Protein 
 
Starch 
 
Lysine 
           
ME3 
  % % % % Kcal/lb 
       
DK 512 Apr 13 4.13 9.3 70.9 0.306 1774 
(101) Apr 30 3.98 9.7 70.9 0.310 1770 
 May 10 4.26 9.2 70.7 0.306 1778 
 May 18 4.10 9.1 71.1 0.304 1773 
 May 26 3.84 10.0 70.8 0.312 1765 
       
DK 626 Apr 13 3.99 8.7 71.1 0.297 1770 
(112) Apr 30 4.08 8.3 71.2 0.293 1773 
 May 10 4.22 8.4 71.6 0.296 1777 
 May 18 3.94 8.9 71.4 0.300 1768 
 May 26 4.08 8.2 71.7 0.291 1773 
       
Avg.  4.06 9.0 71.1 0.302 1772 
       
LSD 0.10  NS4 0.7 0.5 0.008 NS 
CV, %  4.69 5.87 0.60 2.16 0.33 
       
Avg. Yield  lb/ac 261 575 4,581 19.3 --- 
1   Dry matter  (DM) basis  (Grain lab DM = 90%) 
2   RM = Relative maturity in days 
3   ME = non-ruminant metabolizable energy  
4 NS = Not Significant 
 
Starch content was 71% on a 
dry matter basis and resulted in a 
yield of 4,600 lb/ac of starch.  The 
late-season hybrid had a slightly 
higher starch level, but only by 0.5%.  
The short-season hybrid had 1% 
higher protein levels (9.5 vs. 8.5%) 
and produced an average of 50 lb/ac 
more protein than the late-season 
hybrid.  Oil content was close to 4% 
regardless of the hybrid or when it 
was planted and resulted in an oil 
yield of 260 lb/ac.  Higher 
concentrations of the amino acid 
lysine were also detected for the 
short-season hybrid (0.308 vs. 
0.296%).  Shelled corn harvested 
from this field produced an average 
of 19 lb/ac of lysine and contained 
nearly 1,770 kcal/lb of metabolizable 
energy for non-ruminant animals.   
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Table 4.  Thirteen-year average  (1986-1999)1 grain yields for date of planting 
corn study.  Southeast Research Farm; Beresford, SD; 1999. 
Hybrid - - - - - - - - - - - Avg. Planting Date  - - - - - - - - - - 
Maturity Apr 17 Apr 27 May 7 May 17 May 27 
RM   - - - - - - - - - - - - - -  bu/ac @ 15% - - - - - - - - - - - - - - - - - - - - 
      
101-103 day 130 132 131 131 117 
112-118 day 142 144 141 131 108 
1 No data for 1995. 
 
 
Typically short- and full-
season hybrids yield well when 
planted by the middle of May in this 
study. Full-season hybrids usually 
yield 10 to 12 bu/ac better when 
planted before the middle of May, 
whereas short-season hybrids yield 
10 bu/ac better planted after this 
date. These results are not always 
consistent each year and other 
factors also influence profitability.  
For example, this year, hail and late-
season drought, eliminated planting 
date differences being observed for 
grain production, profitability, or 
nutrient composition. The economic 
benefits associated with planting full-
season hybrids during mid to late 
April when conditions are suitable 
have generally paid good dividends 
in this study. This strategy should 
still be practiced to utilize as much of 
the growing season as possible as 
an important management tool in this 
area. 
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DATE OF PLANTING SOYBEAN 
 
R. Berg, D. DuBois, B. Jurgensen, 
R. Stevens, and G. Williamson 
 
Southeast Farm 9904 
 
 
SUMMARY  
 
 This study shows how relative 
maturity and planting date during our 
relatively stressful growing season 
influenced soybean production in 
1999. Early and mid-season varieties 
are planted at approximately 10-day 
intervals from early May through mid 
June with little or no tillage. This 
project has been managed annually 
as a corn-soybean rotation using the 
same fields since 1986. 
 
 This season only four planting 
dates were established because rainy 
weather prevented soybean planting 
during early May. Soybean grain yield 
ranged from 37 to 12 bu/ac when 
planted between May 18 and June 14.  
The Group II variety was consistently 
up to 4 inches taller than the Group I 
variety.  It also tended to have a little 
better stand and out yielded the Group 
I variety when established in the 
middle of June. Variety PB 194 
seemed to be more susceptible to 
adverse growing conditions in this 
field than PB 247 when seeded late in 
the planting season.  
 
Grain protein and oil contents 
averaged 39 and 22%, respectively on 
a dry matter basis.  The production of 
these nutrients was 280 to 865 lb/ac 
for protein and 150 to 500 lb/ac for oil 
during a stressful growing season.  
Results of this study suggest that the 
production of protein in the grain was 
similar in these varieties and fairly 
consistent when planted between the 
middle of May and the middle of June.  
Oil concentration in the grain was a 
slightly higher in the Group I variety 
and was a little greater when planted 
in May than in June. 
 
Planting soybean by mid May 
instead of in June tended to provide 
more economic return again this year. 
Weather caused yield results to be 
quite variable as indicated by high CV 
values (28%) so results of this study 
should be interpreted with extra 
caution. 
 
METHODS 
 
 Two varieties, Prairie Brand 
(PB) 194 and 247 were planted in 
separate six-row plots, 100 foot long, 
with 30-inch row spacing on May 18, 
May 26, June 4, and June 14, 1999 as 
a completely randomized block design 
with four replications of each 
treatment.  Stand count, plant height, 
grain yield, moisture content, and test 
weight were measured.  Grain 
samples were analyzed for protein 
and oil content and are reported on a 
dry matter basis.  Economic return 
was calculated at $5.10/bu at harvest 
less variable costs for seed and 
herbicide.   
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 Enough area for two dates was 
planted on May 26 to seed the area 
missed in early May.  One of these 
areas was considered filler and not 
included in this report.  Data in one 
replication was also deleted because 
the southwest section of this field 
drowned out after planting. The effect 
of seed treatments was also examined 
using three of the six rows in a split-
planter trial as part of a separate 
project (data not shown). Table 1 
provides other management 
information relating to this study. 
 
Table 1.  Management practices for date of planting soybean study.          
      Southeast Research Farm, Beresford, SD; 1999. 
Previous Crop Corn 
Tillage Ridge-Till 
Varieties Prairie Brand 194 (Group I),  
Prairie Brand 247 (Group II) 
Seeding rate 164,000 (I) & 176,000 (II) seeds/ac  
Weed Control Frontier + Roundup, EPP; Poast Plus and 
Basagran + Pinnacle, post  
Cultivated July 8 & 30 
Harvest Date October 12 
 
RESULTS AND DISCUSSION  
 
 
When field conditions became 
suitable for planting in mid May, the 
remaining four dates were established 
at 8- to 10-day intervals, either on or 
within three days of the intended 
target dates. Soybean performance 
for 1999 is summarized in Table 2 and 
Figure 1. 
   
The past few years we have 
observed that late Group I soybean 
varieties often out produce or match 
the performance of Group II 
germplasm.  This year a slight 
advantage was commonly observed 
for the Group II variety.    
Both varieties survived the climatic 
challenges relatively well, except 
when planted in mid June.  Nearly 75 
to 80% of the seeds planted in May 
and early June produced plants that 
were harvested.  For those planted in  
mid June, however, this fell to 65% for 
PB 247 and 40% for PB 194.   
 
Plant height was 19 to 27 inches 
with PB 247 consistently being 3 to 4 
inches taller. Grain moisture content 
was less than 9% at harvest and test 
weight was approximately 56 lb/bu.
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 Table 2. Effect of planting date and relative maturity on soybean production. Southeast Research Farm; Beresford, SD; 
1999. 
Variety  Planting
Date 
Stand 
Count 
Plant 
Height 
Grain 
Yield1 
Moisture 
Content 
Test 
Weight 
Protein 
Content2 
Oil 
Content2
Potein 
Yield 
Oil 
Yield 
Plants/ac Inch Bu/ac % lb/bu % % lb/ac lb/ac
PB194 May 18 128,000 23.1 34 8.4 54.5 39.1 22.7 800 465
(late I) May 26 125,000 22.1 35 8.4 54.7 39.6 22.7 823 471
   
  
Jun 04 148,000 21.3 21 8.5 55.7 39.5 21.9 504 275
Jun 14 75,000 18.7 12 8.7 56.4 
   
41.0 21.1 283 146
PB247 May 18 136,000 26.0 37 8.5 55.4 38.9 22.3 866 495
(mid II) May 26 135,000 26.8 23 9.0 56.5 38.8 21.0 539 297
  Jun 04 133,000 25.2 32 8.9 56.5 
   
   
39.3 21.1 753 404
Jun 14 114,000 21.7 26 8.9 56.3 38.9 21.0 609 335
Avg.   
   
124,000 23.1 27 8.7 55.8 39.4 21.7 647 361
LSD(0.10   23,000 3.2 12 0.4 0.8 NS3 0.9 253 160
CV, %  11.97 9.25 27.91 3.18 0.95 3.04 2.74 25.75 29.23
           
 
1Grain yield at 13% moisture content and 60 lb/bu test weight. 
2Dry Matter (DM) basis (grain lab DM = 95%) 
3NS = Not significant 
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  Respectable to marginal grain 
yields were maintained when PB 194 
was planted in May (35 bu/ac), but 
it’s yield declined by 67% to only 12 
bu/ac when planted in mid June.  
Yield for PB 247 fluctuated greatly 
and seemed to be less affected by 
planting date.  Only 25 to 75% of our 
50 bu/ac yield goal was achieved in 
this field. Several more inches of rain 
fell shortly after planting and wet 
weather continued until late July. As 
the new seedlings emerging from the 
last planting date they apparently 
encountered more problems than 
those that were established earlier.  
They were probably more vulnerable 
to the hail damage we received in 
early July.  Lack of rain later in the 
growing season kept pods from filling 
at the top of the plant that also 
reduced production. 
 
Grain averaged 39% protein 
and 22% oil on a dry matter basis at 
harvest.  Protein content was 
relatively constant for both varieties 
regardless of when they were 
planted.  Protein yield ranged from 
300 to 850 lb/ac and generally 
declined as planting was delayed, 
especially for PB 194 planted in 
June. Oil content tended to be 
slightly higher for PB 194 and 
dropped when planted in June, 
whereas PB 247 may have started to 
decline a little earlier (with the late 
May planting date).  Oil yield ranged 
between 150 and 500 lb oil/ac and 
also declined as planting date was 
delayed.  
 
Economic return ranged from 
$3 to 133/ac (Figure 1).  Profit 
potential decreased when soybean 
was planted later. At a yield of only 
12 bu/ac, PB 194 barely generated 
enough revenue to pay input costs 
for seed and herbicide.  The better 
yields associated with planting in 
May generated enough income to 
pay for variable costs, but would 
have a difficult time covering fixed 
costs for land, machinery, and 
depreciation. 
 
Soybean production in 1999 
reduced the long-term average grain 
yields by 0 to 2 bu/ac (Table 3).  Late 
Group I varieties typically produce 1 
or 2 bu/ac more grain than the mid 
Group II varieties we tested during 
these studies.  Both Groups yield 
relatively well when planted through 
early June, but benefit from getting 
established in early May when 
conditions permit.  The long-term 
yield difference between planting in 
early May versus mid June for 
conditions similar to ours amounts to 
about 9 to 10 bu/ac. 
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Table 3. Fourteen-year average yields (1986-1999) for date of planting 
soybean study. Southeast Research Farm; Beresford, SD; 1999. 
 - - - - - - - - - - Average Planting Date - - - - - - - - - - 
Variety May 5 May 15 May 25 June 4 June 14 
 ---------------------bu/ac @ 13%-------------------- 
Early (Group  I & II) 45 * 43 43 41 35 
Mid (Group II) 44 * 42 41 39 35 
* 13-yr avg. (1986-1998); too wet to establish early May planting date in 1999 
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CORN ROW SPACING & POPULATION STUDY 
 
R. Berg, D. DuBois, R. Stevens,  
and G. Williamson 
 
Southeast Farm 9905 
 
 
 
SUMMARY 
 
 Narrow row corn and high 
seeding rates continue to be popular 
topics for discussion. Plant 
population and row width information 
are helpful when purchasing 
equipment and seed. This study 
evaluates several stand densities 
planted at various row widths to see 
how these factors influence 
production, quality, and profitability 
of dryland corn in the western 
Cornbelt.  
 
 Stressful growing season 
conditions resulted in very low grain 
production of 80 bu/ac overall in 
1999. Establishing corn at 20,000 
plants/ac in 30- or 36-inch rows 
produced more grain than in 20-inch 
rows. Thirty-inch rows resulted in 5 
to 17 bu/ac more grain and provided 
$10 to 30/ac more economic return 
that planting in narrow rows. Nutrient 
content was not dramatically 
influenced by row width or seeding 
rate. Average grain nutrient 
concentrations and yields were 3.2% 
and 135 lb/ac for oil, 11.0% and 475 
lb/ac for protein, 71% and 1.5 ton/ac 
for starch, 0.32% and 14 lb/ac for 
lysine, and 1,745 kcal/lb for non-
ruminant metabolizable energy. Crop 
revenue generated at these yield 
levels was so small that it would be 
difficult to recover even the cost of 
inputs and field operations needed to 
establish the crop.  
 
This year’s results differ from 
prior years in a couple of ways. First, 
corn production was optimized using 
the low plant population. This 
occurred because late season soil 
moisture was limited. Second, low 
crop prices combined with hail 
damage and dry conditions made it 
very difficult to profitably produce 
corn in this study during 1999.   
 
So far this research indicates 
that 30-inch rows are usually better 
or at least as good as narrower or 
wider row spacings with the hybrids 
we tested. In growing seasons when 
soil moisture is not limiting, 25,000 
plants/ac or more optimize corn 
production and 20,000 plants/ac are 
preferred in drier years. 
 
METHODS 
 
 Corn was planted in 20-, 30-, 
and 36-inch row widths at rates of 
20,000, 25,000 and 30,000 plants/ac 
populations in a conventionally tilled 
corn-soybean rotation. Nine treat-
ments were established as a 
completely randomized block design 
with four replications of each 
combination. Rows were hand 
thinned to the proper population. 
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Stand count, grain yield, 
moisture content, and test weight 
were measured. Relative yield was 
calculated as the ratio between grain 
harvested and the actual plant 
population. The economic return is 
based on corn marketed during 
harvest at $1.82/bu after subtracting 
several variable costs including 
seed, fertilizer, and herbicide. Grain 
samples from each plot were 
submitted for laboratory analysis by 
Near Infrared (NIR) spectroscopy.  
Oil, protein, and starch contents 
along with calculated lysine and non-
ruminant metabolizable energy (ME) 
values are reported on a dry matter 
basis as percentages and as nutrient 
yields per acre.   
 
 This trial has been conducted 
annually from 1992 to 1999.  Climate 
and other management factors are 
outlined in Table 1.  
 
Table 1.  Management practices for corn row spacing and population study.      
      Southeast Research Farm; Beresford, SD; 1999. 
Previous Crop Soybean 
Tillage Conventional 
Hybrid DeKalb 595 (109-day RM) 
Fertilizer 130 lb N/ac as 28-0-0, PPI  
Herbicide Eradicane + Atrazine, PPI; Basagran, Post  
Planting Date May 18 
Thinning Date June 22 
Harvest Date October 15 
 
RESULTS AND DISCUSSION  
 
 This trial was established in 
mid May. Temperatures and “total” 
growing season precipitation were 
relatively normal, but rainfall was not 
evenly distributed. Soil moisture was 
abundant to nearly excessive in the 
spring and early summer, but 
moderate to severe hail damage 
occurred in early July and 
precipitation stopped almost 
completely after late July. As a result 
grain yields were quite low (70-90 
bu/ac), however, grain dried down 
well in the fall and had heavy test 
weight. 
 
 
 
 
 
 When averaged across all 
treatments, this field had a 
population of 24,300 plants/ac that 
yielded 77 bu/ac with 12.5% 
moisture and 57-lb/bu test weight at 
harvest (Table 2). Net returns after 
paying several variable costs were 
$46/ac. Approximately 3.3 bu of 
grain was harvested for every 1000 
plants/ac.  This translates into 0.18 
lb of corn harvested per plant or 300 
plants needed to produce one bushel 
of shelled corn.  
 
 Plant populations ranged from 
18,800 to 30,000 plants/ac. Most 
stands were within 3% of the target
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Table 2.   Row spacing and seeding rate effects on corn production.                 
      Southeast Research Farm; Beresford, SD; 1999. 
Row  
Spacing 
Seeding 
Rate1 
Stand 
Count 
Grain 
Yield2 
Grain 
Moisture
Test 
Weight 
Relative 
Yield 
inch PLS/ac plant/ac bu/ac % lb/bu bu/1000 
plants 
20 20,000 18,800 69 12.4 57.8 3.7 
 25,000 22,800 73 12.7 57.2 3.2 
 30,000 29,600 74 12.5 56.3 2.5 
       
30 20,000 19,600 86 12.3 57.1 4.4 
 25,000 24,900 80 12.6 57.1 3.2 
 30,000 30,000 79 12.7 57.2 2.6 
       
36 20,000 20,600 80 12.4 57.2 3.9 
 25,000 24,800 78 12.7 56.9 3.2 
 30,000 27,600 75 12.7 57.2 2.7 
       
Avg.  24,300 77 12.5 57.1 3.3 
       
LSD (0.10)  700 6  NS3 0.8 0.3 
CV, %  2.35 6.26 3.73 1.09 7.20 
1  Pure live seed basis 
2  Grain yield at 15% moisture and 56 lb/bu test weight. 
3  NS = Not Significant 
 
population, but three treatments were 
under planted by 6 to 8% (30,000 
seeds/ac for 36-inch rows and 20,000 
and 25,000 seeds/ac for 20-inch 
rows). As a result, stands were very 
accurate for all 30-inch row and most 
36-inch row treatments, but a little low 
for some 20-inch row treatments. 
 
 Grain yield was influenced by 
row spacing in this study. Thirty-inch 
rows produced 5 to 17 bu/ac more 
grain than the 20-inch rows and the 
36-inch spacing was intermediate. 
Population had very little effect on 
yield in the 20- or 36-inch rows, but 
20,000 plants/ac was the preferred 
stand for 30-inch rows and produced 
about 8% more grain than higher plant 
densities at that spacing.  The lowest 
yield occurred with 19,000 plants/ac in 
20-inch rows (69 bu/ac).    
 
Both row spacing and seeding 
rate influenced relative yield (the 
amount of grain produced per unit of 
plant population). As population per 
acre increased, individual plants were 
consistently less efficient at producing 
grain. Low populations produced 
nearly 4 bu/1000 plants, intermediate 
populations raised 3.2 bu/1000 plants, 
and high populations yielded only 2.7 
bu/1000 plants. Overall plants in 30- 
and 36-inch rows tended to be a little 
more efficient than in 20-inch rows, 
but this trend was not consistent 
among populations. This trend 
occurred with higher populations
 39
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Figure 1. Row spacing and seeding rate effects on economic return for corn. 
  
 
but efficiencies were identical at 
25,000 plants/ac and 30-inch rows 
produced grain more efficiently than 
20- or 36-inch rows at lower 
populations. 
 
Planting low populations in 
30- or 36-inch rows provided the 
best economic return in 1999 (Figure 
1). The 30-inch rows provided $10 to 
30/ac better return than corn planted 
in narrower rows. However, low 
production and market prices 
prevented corn from being a 
profitable venture for this field. Grain 
prices at harvest basically covered 
little more than the cost of inputs 
  
Laboratory analyses for grain 
nutrient contents are shown in Table 
3 on a dry matter basis and their 
yields are summarized in Table 4. 
Nutrient concentration and yield were 
not dramatically affected by the 
factors tested, but trends associated 
with row width were detected.  
Content and yield of these nutrients 
tended to be greater when corn was 
grown in 30- or 36-inch rows.  
 
 In general the shelled corn 
harvested from this field contained 
3.2% oil (135 lb oil/ac), 11.0% 
protein (475 lb protein/ac), 71.4% 
starch (3,080 lb starch/ac), 0.32% 
lysine (13.7 lb lysine/ac).  It should 
also provide about 1,745 kcal/bu of 
metabolizable energy for non-
ruminant animals. Increased nutrient 
yields due to 30- and 36-inch rows 
amount to approximately 5 to 10% 
(15 to 20 lb oil/ac, 50 to 80 lb 
protein/ac, 200 to 350 lb starch/ac, 
and 1.5 to 2 lb lysine/ac). 
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Table 3.   Row spacing and seeding rate effects on corn grain nutrient  composition.1  
Southeast Research Farm; Beresford, SD; 1999. 
Row  
Spacing 
Seeding 
Rate2 
Oil 
Content 
Protein 
Content 
Starch 
Content 
Lysine 
Content 
Metabolizable 
Energy (ME)3  
inch PLS/ac % % % % kcal/lb 
       
20 20,000 3.04 10.7 71.7 0.312 1739 
 25,000 3.02 10.6 71.9 0.312 1739 
 30,000 3.07 10.6 71.8 0.312 1740 
       
30 20,000 3.18 11.1 71.1 0.319 1744 
 25,000 3.14 11.3 71.3 0.321 1742 
 30,000 3.28 11.2 71.0 0.322 1747 
       
36 20,000 3.27 10.9 70.8 0.318 1747 
 25,000 3.19 11.5 71.1 0.324 1744 
 30,000 3.20 10.9 71.6 0.317 1744 
       
Avg.  3.15 11.0 71.4 0.317 1743 
       
LSD (0.10)  0.25 0.7 0.6  0.008 8 
CV, %  6.47 5.61 0.70 1.97 0.39 
1    Dry matter (DM) basis (Grain lab DM = 91%) 
2    Pure live seed basis       3   Non-ruminant ME 
 
Table 4.   Row spacing and seeding rate effects on corn grain nutrient yield.1   
    Southeast Research Farm; Beresford, SD; 1999. 
Row  
Spacing 
Seeding 
Rate2 
Oil Yield Protein 
Yield 
Starch 
Yield 
Lysine 
Yield 
inch PLS/ac lb/ac lb/ac lb/ac lb/ac 
      
20 20,000 117 413 2770 12.1 
 25,000 123 432 2930 12.7 
 30,000 127 436 2970 12.9 
      
30 20,000 152 533 3410 15.3 
 25,000 140 502 3170 14.3 
 30,000 146 497 3160 14.3 
      
36 20,000 147 491 3190 14.3 
 25,000 140 503 3120 14.2 
 30,000 134 453 3000 13.2 
      
Avg.  136 473 3080 13.7 
      
LSD (0.10)  14 49 230 1.1 
CV, %  8.76 8.53 6.91 6.60 
1    Dry matter (DM) basis 
2    Pure live seed basis 
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PERFORMANCE OF WHITE FOOD CORN HYBRIDS 
IN SOUTHEASTERN SOUTH DAKOTA 
 
P. B. Beauzay and Z. W. Wicks, III 
 
Plant Science 9906 
 
 
 
 
The corn breeding project at 
South Dakota State University 
continues to participate in the regional 
Early White Food Corn Performance 
Test (EWFCPT) coordinated by Larry 
L. Darrah of the USDA-ARS, 
University of Missouri, Columbia, MO.  
This test evaluates yield and other 
agronomic traits of commercially 
available and experimental white food 
corn hybrids.  The test is conducted at 
several locations in the Midwest.  The 
purposes of conducting the test at the 
Southeast Research Farm are to 1) 
evaluate the performance and 
production potential of early white food 
corn hybrids (DRM 116 or less) in a 
primary corn production environment 
in South Dakota and 2) establish an 
agronomic database to aid in 
assessing the potential of a white food 
corn market in South Dakota. 
 
 Most commercial white corn 
hybrids have maturities that are 
marginal for southern South Dakota.  
Data indicate that while white corn 
hybrids flower and reach physiological 
maturity (black layer) comparable to 
yellow dent hybrids of the same 
relative maturity, kernel drydown is 
significantly slower, possibly due to the 
high level of corneous endosperm in 
the kernel relative to the softer dent 
endosperm.  In some cases, drydown 
can lag two weeks behind comparable 
yellow hybrids.  This is an important 
problem because high temperature 
drying of moist grain will cause stress 
cracks to develop in the kernel, and 
this is unacceptable to dry millers.  
Stress cracks could also occur in moist 
grain in the event of an early hard 
freeze.  Also, moist grain in storage is 
susceptible to storage molds, 
particularly Aspergillus flavis, which 
produces a carcinogenic aflatoxin.  
Therefore, an important project within 
the corn program at SDSU is the 
development of very early (DRM 110 
days or less) white corn inbred lines.  
Lines are selected for maturity, yield 
potential, kernel quality, disease 
resistance and other agronomic traits 
including loose husks which aid in 
kernel drydown and help prevent ear 
diseases such as Aspergillus spp., 
Fusarium spp., Gibberella spp. and  
Diplodia maydis.  In 1999, we released 
one very early white corn inbred line, 
SD 82, through the South Dakota 
Agricultural Experiment Station.  In 
2000, we are tentatively planning to 
release seven more inbred lines, 
making a total of 14 very early white 
inbred lines released in the past seven 
years.  This represents a significant 
amount of very early white corn 
germplasm available for public and 
industry use. 
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 The 1999 EWFCPT contained 
26 white food corn entries and 2 
yellow check hybrids.  Maturities 
ranged from 109 to 116 DRM.  The 
test was arranged in a Randomized 
Complete Block Design with three 
replications per entry.  Entries were 
planted in 2-row plots with 30-inch row 
spacing.  Plot length was 27 ft with 3 ft 
alley breaks across the width of the 
experimental field.  Each plot was 
thinned to a stand of 26,300 
plants/acre.  Plant and ear heights 
were recorded following pollination.  
Final stand and stalk lodging counts 
were conducted prior to harvest.  Plots 
were machine harvested and plot 
weight and moisture recorded.  
Samples were taken from one 
replication for milling analysis at the 
Illinois Crop Improvement Association 
laboratory (data not available at time 
of report).  All data was analyzed using 
SAS statistical analysis software (SAS 
Institute, 1989). 
 
The experiment was planted on  
May 24 and harvested  October 30.  
Field management inputs were 120-0-
0 fertilizer (40 gal/ac) sidedressed.  
Frontier herbicide at 1 qt/ac was 
applied preplant.  The previous crop 
was soybean.   
Mean yields and agronomic 
data are presented in Table 1.  
Several factors contributed to relatively 
poor yields this year.  A wet spring 
delayed planting until May 24.  A 
severe thunderstorm in July caused 
severe hail damage to soybeans and 
set back corn development.  This was 
followed by drought conditions for the 
remainder of the growing season. 
 
 We look forward to continued 
participation in the EWFCPT and will 
continue to develop very early white 
corn inbreds and populations.  Once 
commercial hybrids suitable to 
southern South Dakota have been 
developed, serious consideration 
should be given to developing a dry 
milling facility in this area.  This would 
give producers an alternative market 
to yellow dent corn. 
 
 We gratefully acknowledge the 
following people and organizations for 
their efforts and contributions:  the 
South Dakota Corn Utilization Council; 
Larry Darrah of the USDA-ARS, 
Columbia, MO; Bob Berg and the staff 
at the Southeast Research Farm; Kyle 
Kepner, corn project technician. 
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Table 1.  Mean yields (bu/ac), % grain moisture, plant and ear heights, and DRM                 
of entries in the 1999 EWFCPT, Southeast Research Farm, Beresford, 
SD. 
 
 
Entry 
 
Yield 
% 
H2O 
Plant 
ht (cm) 
Ear ht 
(cm) 
 
DRM1 
Dekalb DK665W 128.2 18.7 270.7  99.9 116 
B73 x Mo17 yellow check 127.2 20.9 294.9 117.9 115 
Vineyard V433W 126.4 21.5 306.1 114.3 113 
Novartis NX 7208 124.4 19.4 294.3 123.6 112 
LG Seeds NB749W 122.5 24.1 295.5 129.3 115 
Wilson 1780W 120.0 23.8 270.1 108.5 114 
Asgrow RX 776W 118.3 18.6 246.5  83.4 114 
Whisnand 50AW 118.2 20.0 308.4 140.3 111 
Pioneer Brand 3394 yellow check 118.1 20.9 274.5  98.1 110 
Deiner DB 114W 116.8 21.6 272.9 111.1 114 
Novartis N71-T7 116.7 20.1 293.7 118.5 111 
IFSI 95-2 115.1 20.2 297.2 133.1 112 
Wilson 1790W 114.0 20.3 275.3 115.1 113 
Pioneer Brand X1138AW 112.5 16.9 299.8 109.7 114 
Whisnand 51AW 112.2 18.8 307.5 135.3 112 
AgriGold A6530W 110.4 19.4 288.7 126.0 114 
LG Seeds LG2558W 106.5 16.0 268.7  84.5 109 
Wilson 1851W 105.3 21.1 294.0 115.8 116 
LG Seeds LG2596W 104.6 16.6 252.3  83.1 112 
Pioneer Brand 32K72 103.8 16.0 291.8 105.4 114 
Garst 8527W 100.3 14.5 235.9  83.9 108 
Trisler T-4211W  99.2 19.2 307.9 143.1 111 
Pioneer Brand 32P93  98.1 17.2 285.0  94.9 111 
Zimmerman Z76W  95.2 17.1 298.3 113.0 111 
Pioneer Brand X1128BW  94.4 13.7 258.7 100.4 111 
IFSI 90-1  90.8 18.6 296.1 123.3 114 
Pioneer Brand 32Y52  89.1 15.9 293.8 112.4 115 
Pioneer Brand 32H39  87.2 18.3 272.8 108.1 115 
LSD (a=.05)  19.6  3.0  12.8  10.8  
C.V. (%)  10.9  9.7   2.8   5.9  
      
1 DRM = Days Relative Maturity 
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PERFORMANCE OF BT-CORN HYBRIDS EXPOSED 
TO MODERATE BIVOLTINE CORN BORER 
INFESTATIONS 
 
Michael A. Catangui and Robert K. Berg 
 
                                           Plant Science 9907 
 
 
 
INTRODUCTION 
 
Bt-corn hybrids, and transgenic 
crops in general, have been under 
scrutiny this year mostly by 
environmentalists and foreign 
consumers.  The main concern appears 
to be not about their agricultural 
performance or quality, but on some 
abstract fear of genetic engineering.  
Bt-corn is a transgenic or genetically 
engineered plant that contains a 
modified gene from the soil bacterium, 
Bacillus thuringiensis.  This particular 
gene enables the corn plant to 
synthesize proteins that are toxic when 
fed upon by corn borer larvae. 
 
 Bt-corn was created for only one 
purpose:  to suppress injury and 
subsequent economic damage due to a 
single species of insect - the European 
corn borer larva.  However, as we have 
already seen in past years, corn borers 
are not a consistent pest of field corn in 
South Dakota.  There are times when 
corn borers are not present in 
damaging numbers.  Yet, seed 
companies are poised to encourage 
farmers to grow Bt-corn seeds every 
single season.  What happens to the 
farmer’s bottom line when a significant 
population of corn borers does not 
challenge Bt-corn?  Are growers able to 
recoup the extra cost of Bt-corn seeds?  
Is it worthwhile to plant Bt-corn seeds 
every season? 
 
 Since 1996, SDSU Extension 
entomology has tested Bt-corn hybrids 
for their efficacy in preventing damage 
and improving net income compared to 
untreated and insecticide-treated 
conventional corn hybrids.  We report in 
this article the performance of various 
Bt and conventional hybrids at the 
SDSU Southeast Research Farm 
(Beresford, SD) during the 1999 
season. 
 
MATERIALS AND METHODS 
 
 Four corn hybrid groups (Garst, 
Golden Harvest, Maximizer, and 
Novartis) were evaluated during the 
1999 season.  Experimental design 
was a split-plot with the main plots 
arranged as randomized complete 
blocks.  Main plot treatments were the 
four hybrid groups while the subplot 
treatments were the methods of 
controlling corn borers namely:  (1) 
Hybrid with the Bt gene; (2) Non-Bt 
isoline of the hybrid; and (3) Non-Bt 
isoline treated with Pounce 1.5G 
granular insecticide at the rate of 8 
pounds of formulated material per acre.  
The granular insecticide was applied on 
whorl-stage corn on July 5.  Main plot 
treatments were replicated four times.  
Each subplot was 6 rows wide (15 feet) 
by 53 feet long. 
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 Nocturnal corn borer moth flight 
patterns were tracked using a black 
light trap.  Moths were counted daily 
then reported on the Internet along with 
moth counts from 25 other sites.  The 
Internet address where the flight 
patterns of corn borer moths were 
published has been 
http://www.abs.sdstate.edu/plantsci/ext/
ent/ecb/ecbweb.htm. 
 
Injuries due to early- and late-
season larvae were observed by 
splitting corn stalks and recording corn 
borer larval feeding in the stalks, ear 
shanks, and ears.  Rows 2, 3, and 4 
were left intact and harvested for yield, 
moisture content, and test weight data.  
Gross income was calculated as grain 
fresh weight x (market value – moisture 
dockage).  Corn market value was at 
$1.45/bushel, and moisture dockage 
was $0.05 per percentage point over 
15% grain moisture. 
 
RESULTS AND DISCUSSION 
 
 Infestation due to first generation 
corn borers was very light with most of 
the corn hybrids showing no injuries 
(Figure 1).  Corn stalks split from late-
July to early August showed little 
tunneling by first generation corn 
borers.  However, when the stalks were 
examined again in late-September, 40-
60% of the stalks did show tunnels 
(Figure 2).  In addition, significant 
proportions of the ear shanks were 
infested with larvae.  This means that 
the second-generation corn borers 
were present in significant numbers in 
1999.  These observations correlate 
well with the moth flight pattern on the 
farm during the season (Figure 7).  
Cool weather may have disrupted the 
flight and egg laying of the moths in 
mid-June.  Figure 7 shows several days 
of no moth activity during the week of 
June 13.  Second brood moth flights 
were significant from August through 
early-September. 
 
 No significant yield loss due to 
corn borers was observed in 1999 
(Figure 3).  In other words, no 
statistically significant yield increase 
was observed when attempts were 
made to control corn borers either by 
growing Bt-corn or applying a granular 
insecticide.  However, yield increases 
of 9.6, 5.7, and 5.3 bushels per acre 
over their untreated non-Bt 
counterparts were actually observed in 
Golden Harvest 8067 (Bt), Garst 8600 
BLT, and Novartis 7070 Bt.  No yield 
increase was recorded in Maximizer 
454 (Bt). 
 
All of the corn hybrids had grain 
moisture of less than 15% at harvest in 
1999 so gross income was calculated 
by simply multiplying yield (at 15% 
moisture) with market value at the time 
of harvest ($1.45/bushel market value).  
Unlike in previous years, no moisture 
dockage was assessed on the produce.  
However, the market value was about 
$0.20/bushel lower compared to market 
value in 1998.  Did growing Bt-corn in 
Beresford pay in 1999 when the first 
generation corn borer pressure was 
light and the second-generation 
pressure moderate? 
 
 Increases in gross incomes of 
$13.92, $7.71, and $8.32/acre were 
recorded in Golden Harvest 8067 (Bt), 
Garst 8600 BLT, and Novartis 7070 Bt, 
respectively, when compared to their 
untreated non-Bt counterparts (Figure 
6).  Growing these Bt hybrids would 
have paid only if the technology fees on 
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a per acre basis were less (ideally, 
much less or none) than the increases 
in gross incomes.  No increase in gross 
income was realized by growing 
Maximizer 454 compared to growing its 
untreated non-Bt counterpart (N4494).  
A single treatment of Pounce 1.5G at 
whorl stage on Golden Harvest 2398 
and Novartis 7070 resulted in increases 
of gross income of $6.83 and 
$4.70/acre, respectively. 
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SOYBEAN CYST NEMATODE STUDIES, 1999 
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Plant Science 9908 
 
 
 
OBJECTIVES 
• Continue the survey for soybean cyst 
nematode (SCN) in eastern South 
Dakota.   
• Determine effect of SCN on yield of 
soybean. 
• Determine effect of crop rotation on 
SCN populations. 
 
   
RESULTS 
 Survey:  Approximately 1500 soil 
samples from eastern South Dakota were 
processed for soybean cyst nematode 
and about 10% were positive for SCN. 
The nematode was detected in an 
additional county in 1999 (Bon Homme), 
bringing the total number of infested 
counties in South Dakota to fifteen.  The 
current distribution of SCN in South 
Dakota and the year in which the 
infestation was detected are shown in 
Figure 1.  The number of soil samples 
submitted for SCN analysis has increased 
five-fold over the past several years; 
rising from 300 in 1997 to 900 in 1998 to 
this year’s 1500.  This increase is an 
indication of the enhanced awareness of 
SCN and of the importance of soil 
sampling to detect this pest. 
 
Figure 1. Distribution of SCN in Eastern South Dakota 
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  Test Plots:  Several small plot tests 
were established in cooperator’s fields in 
Roberts and Turner Counties.  In the 
Roberts County test only 14 inches of rain 
was recorded over the growing season, 
which no doubt limited overall yields.  
Nine lines were included in the test, six 
were resistant (R) to SCN and three were 
susceptible (S).  Only three of the 
resistant lines resulted in a substantial 
reduction in SCN numbers over the 
growing season (Table 1), and these 
three lines were also the highest yielding. 
The susceptible lines were the lowest 
yielding, and SCN populations more than 
doubled on those lines over the season.  
Yield of the resistant lines was 45 to 80% 
higher than the average yield of the 
susceptible lines.  
                                                                        
             Table 1.  Soybean yields and SCN populations, Roberts County. 
Entry Response to 
SCN 
Yield 
Bu/ac 
# SCN eggs + J-2 per 100 cm3 
soil at harvest\b 
P9234 R 31.5\a 983 
CX207c R 29.5 900 
CX160c R 29.4 783 
Turner R 28.3 2050 
SDK93-522E R 25.9 2000 
AG2201 R 25.2 2067 
P9245 S 20.6 5183 
Sturdy S 20.5 5650 
Surge S 11.6 7267 
Flsd.05 =  7.4  
     a/ Average of 3 replications. 
     b/ Population density of SCN at planting was 2650 eggs + J-2 per 100 cm3/soil. 
 
 
 Three tests were established in 
Turner County.  Rainfall in the study area 
was average to above average through 
July, but very dry weather in August and 
September lowered area soybean yields. 
Tests II and I were established in 
cooperation with Roy Scott, SDSU 
soybean breeder.  Test I included 
Roundup-Ready lines resistant or 
susceptible to SCN.  Yields and numbers 
of SCN did not differ between RR lines 
sprayed or not sprayed with Roundup, 
and data in Table 2 is an average of both 
treatments.  Population densities of SCN 
declined substantially on all of the 
resistant lines (Table 2), and yields of the 
resistant lines were 7 to 30% higher than 
the susceptible.  Test II was established 
in a different field, and SCN numbers did 
not increase over the initial level on any of 
the entries (Table 3).  Yield differences 
between the resistant and susceptible 
lines were not statistically significant. 
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              Table 2.  Soybean yields and SCN populations in Test I, Turner County. 
Entry Response to 
SCN 
Yield 
Bu/ac 
# SCN eggs + J-2 per 100 
cm3 soil at harvest\b 
AG2601 R 37.1\a 75 
AG2901 R 35.6 0 
SD93-522G R 35.5 100 
SD95-522T R 34.3 225 
AG2201 R 30.4 175 
AG2702 S 28.5 2669 
Flsd.05 =  4.0  
    a/  Average of 8 replications (sprayed and non-sprayed with Roundup) except        
              522T  was not RR and is average of 4 replications (non-sprayed only). 
    b/ Population level of SCN at planting was 1825 eggs + J-2 per 100 cm3 soil. 
 
 
             Table 3.  Soybean yields and SCN populations in Test II, Turner County. 
Entry Response to 
SCN 
Yield 
Bu/ac 
# SCN eggs + J-2 per 100 
cm3 soil at harvest\b 
CX235c R 37.3\a 125 
M92-1571 R 36.4 50 
P9234 R 35.6 430 
SD93-522G R 34.6 75 
P9233 S 34.3 1813 
P9245 S 33.5 1450 
AG2601 R 32.4 438 
Turner R 30.8 188 
SDK96-332 Exp\c 27.1 500 
SDK96-460 Exp 26.5 650 
SDK96-349 Exp 24.0 700 
Flsd.05 =  4.3  
    a/  Average of 4 replications. 
    b/  Initial population of SCN was 1862 eggs + J-2 per 100 cm3 soil. 
    c/  Experimental lines. 
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 Test III was designed to measure 
the effect of the previous year’s crop on 
yield of SCN resistant or susceptible 
soybean lines.  This test was a 
continuation of the 1998 rotation study 
that had been established in a field 
heavily infested with SCN.  The previous 
crop had no significant effect on 1999 
soybean yields; however, average yield of 
the resistant line was 52% higher than the 
susceptible (Table 4).  Numbers of SCN 
increased substantially on the susceptible 
variety following all crops (Table 4), and 
the greatest population increase (60X) 
occurred following the resistant line.  
Results in this study demonstrate the 
importance of continuing to plant resistant 
varieties in fields heavily infested with 
SCN. 
 
              Table 4.  Yields of SCN resistant and susceptible soybean lines following         
              various crops and SCN populations; Test III, Turner County. 
Previous Crop 
      (1998) 
Soybean 
Line
Yield 
Bu/ac
# SCN eggs + J-2 per 
100 cm3 soil at harvest\b
Corn P9234 (R) 27.3\a 100 
 P9245 (S) 16.1 7133 
Corn – P9234 (R) 26.3 83 
interseeded\c P9245 (S) 17.9 3667 
P9234 P9234 (R) 25.3 200 
   (R) P9245 (S) 16.5 12567 
P9245  P9234 (R) 27.2 217 
   (S) P9245 (S) 18.9 3233 
Flsd.05 =  2.9  
     a/  Average of 3 replications. 
     b/  Populations of SCN (# eggs + J-2 per 100 cm3 soil) at planting for the various  
                    previous crops were: corn 1358, corn interseeded 283, P9234 (R) 200, and      
               P9245 (S)  2767. 
     c/  Corn in 1998 was interseeded with soybean at planting, and soybean plants      
              were removed by cultivating 6 weeks later. 
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NO-TILL SPRING WHEAT 
 
Louis S. Hesler1 and Robert K. Berg2 
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SUMMARY  
 
Cereal aphid infestations did 
not differ between conventionally 
and no-tilled spring wheat within 3- 
and 4-year rotations. 
 
INTRODUCTION  
 
 Cereal aphids such as the 
greenbug, bird cherry-oat aphid, and 
corn leaf aphid can infest small grain 
fields in South Dakota and cause 
direct yield loss.  Little is known of 
how tillage practices affect levels of 
cereal aphids.  The purpose of our 
research at the Southeast South 
Dakota Experiment Farm was to 
measure population levels of cereal 
aphids in small grain fields with 
conventional versus no tillage in both 
3- and 4-year crop rotation series. 
 
METHODS 
 
Cereal aphids were counted 
in conventional till (CT) and no-till 
plots (NT) of spring wheat that were 
part of both 3- or 4-year crop 
rotations.  Treatments (i.e., rotation-
tillage combinations) were replicated 
four times in a split-plot design.  
Cereal aphids were counted on 25 
tillers (stems) per treatment plot at 5- 
to 15-day intervals from Apr 29 
through Jun 7, or roughly from the 3-
leaf seedling stage to boot stage.  
Severity of aphid infestation per 
treatment plot was calculated by 
using the area-under-the-curve 
(AUC) technique (Southwood 1978), 
which accounts for both aphid 
numbers and duration of the 
infestation.  AUC values were 
analyzed by an ANOVA for split-plot 
design (SAS Institute 1988).  
Rotation effect was tested using the 
main plot mean square error (MSE), 
and tillage effect was tested by using 
the subplot MSE (Little & Hills 1978). 
 
RESULTS  
 
The number of cereal aphids 
generally increased as sampling 
progressed through the season, 
although counts in the 4-yr rotation 
declined on the last sampling date 
(Fig. 1).  Aphid infestation appeared 
to be influenced by both tillage and 
rotation factors (Fig. 1), with the 
heaviest infestation in NT wheat 
within the 3-year rotation.  However, 
neither factor nor their interaction 
was statistically significant in regard 
to aphid infestation as measured by 
AUC values. Aphid infestation levels 
were below the economic threshold 
in all plots. 
 
1 Research Entomologist, USDA-ARS, Northern Grain Insects Research Lab., Brookings 
2 Farm Manager and Associate Professor, Southeast Research Farm 
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INTRODUCTION 
 
 Understanding P spatial 
variability and distribution in South 
Dakota fields will improve our ability 
to develop conventional and 
precision farming soil sampling 
strategies.  Managing variability 
would be simple if field nutrients 
were uniform.  However, 
nonuniformity is the rule rather than 
the exception.  Our ability to manage 
variability is limited by the availability 
of cost-effective information.  Clearly 
understanding variability will improve 
our ability to design sampling 
strategies. Many farmers use grid, 
management zone, block, and whole 
field sampling strategies.  In grid 
sampling, samples are collected 
from specific points within a field.  In 
grid sampling, the nutrient 
concentration at unknown points can 
be estimated and contour maps are 
developed.  Disadvantages with grid 
sampling are that it is expensive, and 
incorrect information can be 
collected if the grid distances are too 
far apart. 
 
 In management zone 
sampling the field is split into 
different zones based on the soil and 
plant properties.  In each 
management zone, a single 
composite sample containing 
between 15 to 20 individual soil 
cores are collected.  In management 
zone sampling the laboratory 
analysis represent the nutrient 
concentration within that zone, and 
therefore interpolation is not 
required. 
 
 In block sampling 15 to 20 
samples are randomly collected from 
a block of a specified size. The 
laboratory analysis from a given 
block, represents the nutrient 
concentration within that block, and 
therefore, interpolation is not 
required. 
 
 In whole field sampling 15 to 
20 individual cores from a whole field 
are composited into a single sample.  
Advantages with this approach are 
that it is inexpensive and easy to do.  
The main disadvantage is that a 
recommendation based on a single 
sample can under and / or over 
fertilize large portions of the field.  All 
of these sampling strategies can 
provide misleading information if soil 
samples are collected from areas 
where differential management has 
occurred. 
 
 When the Mississippi River 
watershed was settled, land was split 
into 160-acre homesteads.  
Livestock was critical to the 
economic viability of settlers, and 
therefore, a significant number of 
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homesteads contained feedlots.  
Even after 30 of 50 years, these 
feedlots still may impact soil P test 
results today.  The objective of this 
study was to determine the spatial 
characteristics associated with soil 
test P in 10 South Dakota fields.  
 
METHODS 
 
 Soil samples from the 0- to 
15- soil depth were collected from 10 
South Dakota fields.  Samples were 
analyzed for Olsen P by either 
Agvise Laboratories or South Dakota 
State University Soil Testing 
Laboratory.  Sampling approaches, 
sampling dates, extraction 
technique, and number of samples 
collected from the different fields are 
shown in Table 1. 
 
 The laboratory analyses from 
these studies were used to calculate 
field means, variances, CV, 
skewness, kurtosis, and median 
values.  Semivariograms were 
determined by Surfer 6. 
 
RESULTS AND DISCUSSION 
 
 Field means, medians, 
variances, skewness, and kurtosis 
values are shown in Table 2.  In all 
fields the median values were less 
than the mean.  All fields contained 
areas with very high and low P 
concentrations. 
 
 The ten fields discussed 
below located in eastern South 
Dakota were sampled spatially to 
determine the dominant factor 
influencing P variability.  In all fields 
(i) areas with either very high or very 
low P concentrations were observed; 
(ii) the areas with very high P 
concentrations were localized into 
relatively small areas; (iii) the median 
P concentration was less than the 
mean P concentration; and (iv) each 
field had more low values than 
expected for a normal distribution 
(Table 1).  In fields with known long-
term histories (Moody, Brookings, 
Beresford, and Flandreau), areas 
with high P concentrations were the 
direct result of previous management 
as discussed below. 
 
 Moody 95 and 97.  The 
Moody field had an old 
feedlot/homestead on the west 
central side of the field.  This site 
was located at a summit landscape 
position.  The feedlot was 
abandoned during the 1930’s.  
Manure has not been applied to the 
field for the past 15 years.  
Associated with this location are very 
high P concentrations and pH values 
are also elevated (Figure 1). 
 
 Brookings 97.  This field has 
two feedlot/homestead locations.  
These feedlot/homestead sites were 
located at summit landscape 
positions.  One site was located on 
the south central part of the field 
while the other was located on the 
northeastern part of the field.  The 
house of the old homestead (south 
central) was removed in 1997 and 
the old feed lot located in the 
northeastern corner has been 
farmed for at least 15 years.  
Elevated P is found in both these 
areas (Figure 2).  The high P 
concentration of both these areas, 
have a profound impact on the fields 
P probability distributions and are 
responsible for high variance and a 
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CV value of 90%.  
 
 Beresford 97 and 98.  This 
field was soil sampled in the fall of 
1997 and 1998.  This field had an 
area where livestock were raised 
and high rate of manure was applied 
to the south central part of the field 
more than 10 years ago.  This area 
still has very high P concentrations 
(Figure 3).  Between 1997 and 1998, 
the P average concentration 
remained relatively constant.  
However, the variance was reduced 
from over 1600 to less than 550.  
Similar reduction in the skewness, 
kurtosis, nugget, and sill values were 
observed.  These reductions may 
result from precision P treatments 
that were applied in spring 1998 to 
this field, so P was only applied 
where needed. 
 
 Flandreau 97 and 98.  This 
field was soil sampled in the fall of 
1997 and 1998.  This field had an 
area in north central part of the field 
where a high rate of manure had 
been applied several years ago.  In 
this area, high P concentrations were 
measured in 1997 and again in 1998 
(Figure 4).  However, from 1997 to 
1998, the average and median P 
concentration increased while the 
variance decreased.  These 
differences may have been due to 
precision P fertilizer treatments that 
were applied in spring 1998. 
 
 Field histories for Field 50-51, 
Dave 1, Dave 2, HeldtWest, and 
Larry 1 and 2 are currently being 
researched.  Phosphorus variability 
was observed in each of these fields 
and is discussed below.  However, 
the relationship between P variability 
and old homesteads for these five 
fields is not known at this time and 
under investigation.  Management 
histories for these fields are currently 
being researched. 
 
 Field 50-51.  In this field, Bray 
P concentrations varied from 6 ppm 
to 32 ppm.  The blocks with high P 
concentrations were located next to 
each other and the blocks with low P 
concentrations were located next to 
each other suggesting that a spatial 
influence on P variability such as an 
old feedlot may exist in this field.  
 
 Dave 1.  Phosphorus 
concentrations ranged from 5 ppm 
(Bray) and as high as 51 ppm in the 
blocks sampled across this field.  
Approximately 4, 31, 23, 15, and 
26% of the field was in the very low, 
low, medium, high, and very high P 
fertilizer recommendation ranges.  If 
the conventional fertilizer 
recommendation would have been 
followed 58% of the field would have 
been under-fertilized.  The block with 
the highest P concentration also had 
the highest Zn concentration. 
 
 Dave 2.  This field has blocks 
with P concentrations as low as 4 
and as high as 34 ppm (Olsen).  
Approximately 21, 7, and 21 % of the 
field was in the low, medium and 
high P ranges.  Approximately 7, 21, 
12, and 21% of the field was in the 
very low, low, medium, and high P 
ranges, respectively.  Following the 
conventional fertilizer 
recommendation for this field, 49 % 
of the field would have been under-
fertilized. 
 
 HeldtWest field.  Only one 
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block sampled in this field had a very 
high P concentration (26 ppm).  The 
average value for the rest of the 
blocks was less than 14.  Excluding 
the sample with the P concentration 
of 26 ppm in the mean P calculation 
caused the average field P to be 
reduced from 7.4 to 6.7 and reduced 
the variance from 18.9 to 5.4.  The 
single block with a high P 
concentration may have been the 
location of an old homestead.  
Another interesting point to note is 
that this block also had the highest K 
and pH levels in the field as well. 
 
 Larry 1 and 2.  Both fields 
had very high P concentrations and 
only had few blocks where P 
concentrations warranted additional 
fertilizer. 
 
SUMMARY 
 
 This analysis show that soil p 
is highly variable in eastern South 
Dakota fields.  Much of the variability 
resulted from old feedlot or 
homesteads.  Even though some 
homesteads were abandoned 30 to 
50 years ago, the homestead areas 
are still impacting soil test P.  
Elevated P concentrations are also 
associated with higher Zn and K 
values in some cases as well.  The 
old homesteads were located in 
summit areas of many fields, and 
therefore, during wet springs 
extreme care must be used in 
collecting composite soil samples. 
 
 Phosphorus variability among 
the 10 fields investigated in this 
study suggests that nutrient ‘hot 
spots’ are located in many fields in 
Eastern South Dakota.  These 
nutrient ‘hot spots’ may be 
associated with old homesteads or 
feedlots.  Therefore, if field histories 
can be obtained, potential areas for 
nutrient ‘hot spots’ can be 
determined and these areas can be 
designated as potentially unique 
management zones and soil 
sampled separately from remainder 
of the field. 
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Table 1. Location and sampling approaches for the 10 fields tested in Eastern South Dakota. 
                                                                                                        Number 
Field Identification       Sampling date       Sampling approach      of samples       Analysis         
Moody 95  1995      grid, 30 m  598                Olsen P  
Moody 97  1997      grid, 60 by 60 m 180  Olsen P 
Brookings97  1997     grid, 30 by 60 m 418  Olsen P 
Beresford97  1997     grid 60 by 60 m 113  Olsen P 
Beresford98  1998     grid 60 by 60 m 120  Olsen P 
Flandreau97  1997     grid 60 by 60 m 158             Olsen P 
Flandreau98  1998    grid 60 by 60 m 129             Olsen P 
50-51   1997   block, 2.5 ha              30  Bray 1 
Dave1   1996      block, 2.5 ha    26  Bray 1 
Dave2   1996    block, 2.5 ha               14  Bray 1 
HeldtWest  1998   block, 2.5 ha              27  Olsen  
Larry 1   1996          block, 2.5 ha              10  Bray 1 
Larry 2   1997    block, 2.5 ha    14  Bray 1 
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Table 2.     Soil phosphorus distribution measurements for 10 fields located in Eastern South Dakota. 
 
Field  
Identification      Mean      Med.     Variance       Skewness            Kurtosis            Nugget            Sill 
                 --µg P / g-- 
Moody95   13.1       11       59.5   1.7  6.4           27    61 
Moody97   13.6     12       37.2   1.3  4.3           25    40 
Brookings97   18.1     15       268.1   6.2  56.8           70    315 
Beresford97   25.3     12       1610    4.2   23.7           653    3100 
Beresford98   28.9     19       549    1.8  5.7           143    852  
Flan97    13.8     12       52.2  1.2  4.7           35    66 
Flan98    15.1     14       47.0  1.4  5.5           38    49 
50-51    13.9      12       45.7  1.2  3.7           50    53  
Dave1    16.0     13       96.3  1.8  7.2           86    95   
Dave2    16.9     15       97.0  0.5  2.1           94    110 
HeldtWest    7.4     6       18.9  3.1  13.5           14    22 
Larry1    30.7     27       247   0.6  2.3           184    266    
Larry2    25.4     23       95    1.3  3.8           55    86 
_______________________________________________________________________________________ 
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PHOSPHORUS, BORON AND LIME EFFECTS ON 
SOYBEAN YIELD ON HIGH TESTING SOIL 
 
J. Gerwing, R. Gelderman, R. Berg, and A. Bly 
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INTRODUCTION 
 
 Some farmers in South 
Dakota are using phosphorus, 
potassium, sulfur, zinc, lime and 
other nutrients on soils with high soil 
tests.  Research by soil fertility staff 
at South Dakota State University 
during the last 30 years has not 
shown consistent economical 
responses to these fertilizer nutrients 
or lime when soil test levels are high.  
The SDSU Soil Testing Lab, 
therefore, does not recommend 
nutrients be applied as fertilizer 
unless soil test levels are lower.  The 
studies reported on here were 
established in 1988 and 1990 to 
determine the effects of each of 
these commonly used nutrients and 
lime on corn and soybean yields and 
soil test levels when applied to high 
testing soils. 
 
 
MATERIALS AND METHODS 
 
 Two experimental sites were 
established, one at the Southeast 
Experiment Farm near Beresford in 
1988 and another at the Agronomy 
Farm near the SDSU campus in 
Brookings in 1990.  Fertilizer 
treatments have continued at each 
location on the same plots since 
establishment.  A corn-soybean 
rotation was followed at both 
locations.  Soybean was the 1999 
crop. 
 
 The soil at the SE Farm site is 
an Egan silty clay loam.  Egan soils 
are well drained soils formed in silty 
drift over glacial till.  The soil at the 
Brookings Agronomy Farm is 
classified as a Vienna loam.  Vienna 
soils are well-drained medium 
textured loam and clay loam soils 
formed from glacial till.  Both soils 
are typical upland soils for their 
respective areas in the state. 
 
 Fertilizer treatments were 50 
lbs K2O, 25 lbs sulfur (as elemental 
sulfur), 5 lbs zinc (as zinc sulfate) 
and lime at both locations (Table 1).  
In addition, the Brookings site had a 
40 lb P2O5 treatment and the 
Beresford site a boron treatment (2 
lb/a) in 1997, 1998, and 1999.  The 
fertilizer treatments were applied 
each spring since the establishment 
year (1988 at Beresford and 1990 at 
Brookings) on the same plots.  An 
exception is the boron treatment at 
Beresford, which was initiated in 
1997.  Lime was applied only once 
(the establishment year) at the SE 
Farm location and twice (1990 and 
1992) at Brookings.  All fertilizer 
materials were broadcast and 
followed by either disking or field 
cultivation.  Herbicides were applied 
as needed at both locations.  A 
randomized complete block design 
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with four replications was used at 
both sites.  Plot size was 15 by 65 
feet at Beresford and 20 by 40 feet 
at Brookings. 
 
 Jacobsen 791RR roundup 
ready soybeans were planted on 
May 19 in 30-inch rows at Beresford.  
Pioneer 91B91RR roundup ready 
soybeans were drilled at Brookings 
on May 21.  Harvest was done with a 
field combine at Beresford and a 
small plot combine at Brookings. 
 
 
RESULTS AND DISCUSSION 
 
 Soil test results from soil 
samples taken in the fall of 1998 are 
presented in Table 2.  Potassium soil 
tests were very high at both sites 
although just into the very high range 
(> 160 ppm) at Brookings.  Adding 
50 lb of K2O per year since 1988 at 
Beresford and 1990 at Brookings 
raised the K soil test by 65 and 12 
ppm respectively. 
 
 The sulfur soil test in the 
check plots was medium at both 
sites and no sulfur would have been 
recommended on these fine textured 
soils.  Adding 25 lb sulfur each year 
raised the soil test into the very high 
range (44 lb/ac) at both sites. 
 
 The zinc soil test in the check 
was very high at both Beresford 
(1.09 ppm) and at Brookings (1.15 
ppm).  No zinc would have been 
recommended.  Applying 5 lb zinc 
each year raised the soil test to 9.70 
and 7.20 ppm at Beresford and 
Brookings respectively. 
 
 The lime treatments made at 
the beginning of this study still had a 
residual effect on pH this year.  The 
check pH at Beresford was 5.9 and 
limed pH 6.5.  At Brookings the 
check pH was 6.1 and limed pH 6.8.  
The SDSU Soil Testing Lab would 
not have recommended lime at 
either site. 
 
 The phosphorus soil test level 
at the Brookings site was 17 ppm 
without the phosphorus applications 
and no phosphorus would have been 
recommended.  The 40 lb annual 
phosphorus application raised the 
Olson soil test level to 32 ppm.  
There was no phosphorus treatment 
at Beresford. 
 
 The 2 lb boron treatment 
started at Beresford in 1997 raised 
the boron soil test from 1.18 ppm to 
1.87  ppm.   The  check   soil  test  
was  in  the  high  range (> 0.50 
ppm) and no boron would have been 
recommended. 
 
 Soybean yields averaged 27 
bu/ac at Beresford and 38 bu/ac at 
Brookings (Tables 3 and 4).  Yields 
were likely reduced at Beresford by 
hail on July 2 which completely 
defoliated the plants.  Soybean yield 
at Brookings may have been limited 
by dry conditions in late July and 
August.  None of the fertilizer 
treatments influenced soybean yield 
at either location.  That is consistent 
with previous research at SDSU that 
shows little, if any, response to 
applying fertilizer on high testing soil. 
 
 Yield results and soil test 
levels from previous years for these 
two studies can be found in the SE 
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Farm progress Reports (1988-1998) 
and in the 1988-1998 SDSU Plant 
Science Department Soil/Water 
Science Research annual report, 
Technical Bulletin Nos. 97 or 99. 
 
 
Table 1.  Fertilizer Treatments, Fertilizer and Lime Experiments, 
Beresford and Brookings, 1999 
 Fertilizer Rates 
Treatment Beresford1 Brookings2 
 - - - - - - - - - - - - - lb/ac - - - - - - - - - - - - - 
Check 0 0 
Phosphorus (P2O5) -----3 40 
Potassium (K2O) 50 50 
Sulfur 25 25 
Zinc 5 5 
Boron 2 -----3 
Lime -----4 -----5 
1 Applied each spring, 1988-1998 except boron applied only in 1997, 1998 and  
1999. 
2 Applied each spring, 1990-1999. 
3 Not a treatment at this location. 
4 4000 lb CaCO3 equivalent applied spring 1988. 
5 2500 and 2400 lb CaCO3 equivalent applied spring 1990 and 1992, 
respectively. 
 
 
Table 2.  Soil Tests, Fertilizer and Lime Experiments, Beresford and Brookings. 
 Soil Test Level 
 Beresford1  Brookings2 
Soil Test Check Treatment  Check Treatment 
Potassium, ppm 265 330  176 188 
Sulfur, lb/ac, 0 – 6 in 8 14  8 14 
  lb/ac, 6 – 24 in 18 30  18 30 
Zinc, ppm 1.09 9.70  1.15 7.20 
pH 5.9 6.5  6.1 6.8 
Olson Phosphorus, ppm 8 -----  17 32 
Boron, ppm 1.18 1.87  ----- ----- 
NO3 – N, lb/ac 2ft 32 -----  123 ----- 
Organic Matter, %3 3.2 -----  3.1 ----- 
Salts, mmho/cm 0.2 -----  0.4 ----- 
1 Sampled 10/27/98 
2 Sampled 10/16/98 
3 Sampled 10/97 
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Table 3.  Fertilizer Effects on Soybean Yield, 
Beresford, 1999. 
Fertilizer Treatment Yield 
 bu/ac 
Check 27 
Potassium 27 
Sulfur 25 
Zinc 27 
Boron 26 
Lime 28 
Prob of > F 
C.V. % 
LSD .05 
0.67 
9.7 
NS 
 
 
Table 4.  Fertilizer Effects on Soybean Yield, Oil and Protein,  
Brookings, 1999. 
Fertilizer Treatment Yield Oil Protein 
 bu/ac % % 
Check 38 19.5 36.0 
Phosphorus 38 19.7 36.5 
Potassium 38 19.8 36.2 
Sulfur 39 19.7 36.3 
Zinc 38 19.7 36.4 
Lime 39 19.6 36.2 
Prob of > F 
C.V.% 
LSD .05 
0.98 
7.4 
NS 
0.13 
0.60 
NS 
0.05 
0.58 
NS 
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INTRODUCTION 
 
Phosphorus (P) fertilizer 
placement is still a concern. Is row 
placement of P more effective than 
broadcast for corn and soybean in a 
tilled environment?  Will fertilizing only 
the corn in the rotation influence soil 
tests and yields? Because of these 
concerns, a long-term experiment was 
established south of the office building 
at the Southeast Experiment Farm.  
Objectives are to determine the long-
term effect of P management practices 
on yield and soil test level in a tilled 
corn-soybean rotation. 
 
METHODS 
 
Egan silty clay loam is the 
predominant soil of the study location.  
The study is separated into two parts by 
another experiment (210’ apart).  The 
west side has soybean and the east 
side has corn in odd-numbered years.  
Each side is managed as a corn-
soybean rotation and both crops are 
produced each year.  The west side is 
smaller in area and only four treatments 
could be established compared to six on 
the east side.  The treatment numbers 
1,2,4 and 5 on the east side are 
identical to treatment numbers 7,8,9 and 
10 on the west side. Treatments and 
locations are given in Table 1. 
 
The row placement treatments for 
corn are 10-34-0 placed directly with the 
seed.  The 30 lb/ac P2O5 rate of this 
material will supply 9 lb of N/ac.  
Broadcast placements received 11-52-0 
as a P source.  Nitrogen was not 
balanced for these treatments.  Any 
response is considered a starter 
response. Broadcast treatments were 
applied and disk incorporated prior to 
planting. Starter treatments for 
soybeans (west side) have only residual 
treatments from the 1998 corn. 
 
The east side was planted to 
Dekalb 566RR corn on May 19 at 
28,900 seeds/ac.  Sidedress nitrogen 
was inadvertently not applied for the 
corn in 1999. Weed control consisted of 
1 qt/ac Roundup applied on June 22 and 
again on July 30. Plot size is 15 x 50’.  
Corn grain yield was estimated by 
harvesting three of the center rows with 
a field combine on October 14, 1999.   
 
Jacobsen 791RR soybeans were 
planted on the west side at 64 lb/ac on 
May 19, 1999. Weed control was 
identical to the corn in this study.  Plot 
size is 15’ X 50’ with 30-inch rows.  
Soybeans were harvested on 
September 30, 1999. 
 
 
 
RESULTS AND DISCUSSION 
 
Soil P analysis from the 
broadcast treatment following corn in 
1998 shows 5, 6 and 8 ppm Olsen P 
from the 0-3” depth in the check, 30 and 
60 lb/ac broadcast rates.  After one year 
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of applying these rates, some soil test 
differences already exist. 
 
Lower than expected corn yields 
in 1999 were probably caused by late 
planting, lack of nitrogen and hail.  
Soybean yields were also reduced from 
hail. 
Neither corn nor soybean was 
significantly influenced by treatment 
(Table 1). This is perhaps due to the 
poorer growing conditions for 1999.  
This experiment will be continued for the 
year 2000. 
   
Table 1.  Yields for P placement and rate study, SE Farm, 1999 (project no. 26899). 
 
Treatment 
number 
 
1999 
crop 
 
Side of 
experiment
 
P2O5 
rate 
 
P 
placement
 
Crop P is 
Applied to1 
 
 
Yield 
 
   Lb/ac   Bu/ac  
1 corn East 0 -- -- 90  
2 corn East 30 Row C 100  
3 corn East 30 Row C+S 96  
4 corn East 30 Bct2 C 91  
5 corn East 60 Bct C 93  
6 corn East 30 
30 
Bct 
Row 
C+S 98  
7 soybean West 0 -- -- 32  
8 soybean West 30 Row C 33  
9 soybean West 30 Bct C 31  
10 soybean West 60 bct C 33  
1c=corn, s=soybean. 
2bct=broadcast 
Yield statistics: Pr>F:corn all treatments=0.55(NS), CV=9.0.   
                                 soybean all treatments=0.73(NS), CV=8.5. 
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LONG-TERM RESIDUAL PHOSPHORUS STUDY 
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INTRODUCTION 
 
 This study was established in 
1994 on a phosphorus (P) study site 
that was begun in 1964.  The low soil 
test P treatment of this experiment has 
not received fertilizer P for over 30 
years.  
 
 The objectives of this study are: 
 
1. To determine optimum P soil 
test level under residual P 
management and under 
management where P is added 
each year.  
 
2. To determine maintenance 
levels of P as affected by initial 
P soil test levels.  
 
3. To compare the influence of 
annual P placements (broadcast 
vs band) upon crop yields.  
 
METHODS 
 
 Four soil test levels (Table 1) 
were established by broadcasting 
phosphorus fertilizer (10-34-0) in the 
spring of 1993 and were incorporated 
with a chisel plow.  Four replications 
with soil test P level as main blocks 
and annual P application rates as the 
split block were established.   Two 
medium (M) soil test levels were 
established to compare placement 
(broadcast and 2 X 2) effects for 
annually applied P rates. Soybeans 
were planted in 1993.  The stubble was 
moldboard plowed in the fall to further 
incorporate the applied P.  Plot size is 
15’ x 45’. 
 
1994: 
 The annual broadcast rates (0, 
20, 40, and 60 lb/ac P205) were hand 
applied to one of the medium soil test 
blocks and chisel plow incorporated in 
the spring of 1994.  The site was 
planted to corn (DK 554) at 25,600 
seeds/ac on  May 10, 1994.  Identical 
annual P rates were applied to the 
other soil test blocks at planting with a 
fertilizer opener that placed the 
fertilizer 2 inches below and 2 inches 
to the side of the seed.  The P fertilizer 
used for all treatments was 0-46-0.  
Five pounds of zinc/ac (as zinc sulfate) 
was applied with all annual treatments 
(including the zero rate).  Ninety 
pounds of N (28-0-0) was knifed on all 
plots.  
 
1995: 
 Soybeans (Marcus) were no-till 
planted in 30" rows at 180,000 
seeds/ac on May 19,1995.  Annual 
band P rates for soybean were placed 
as for corn in 1994.  Broadcast P rates 
were hand applied on the soil surface 
after planting.  All P fertilizer was 0-46-
0.  No zinc was applied in 1995.  
 
 
1996: 
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 Corn (DK 512) was planted at 
26,600 seeds/ac on May 9, 1996. Band 
and broadcast treatments were applied 
as in 1995.  Nitrogen (28-0-0) was 
knifed on all plots at 120 lb N/ac on 
June 19, 1996.  As in prior years, three 
of the center rows were harvested for 
grain with a plot combine on October 
24, 1996.    
  
1997: 
 Soybeans (DK 228) were 
planted with a 10’ JD 750 no-till drill 
with 7.5” row spacing at 280,000 
seeds/a on May 16, 1997.  Annual 
band P treatments were applied with 
the seed.  Broadcast P rates were 
hand applied on the soil surface after 
planting.  Phosphorus applied was 0-
46-0.  Plot size was 10 x 45’.  The five 
foot fill area between plots was seeded 
with a no-till plot drill.  Weed control 
consisted of Prowl and Pursuit as a  
preplant application.  The entire 10 x 
45’ plot was harvested on September 
30, 1997.  As in prior years a grain 
sample was taken for P analysis.    
 
1998: 
Corn (Pioneer 34R06) was 
planted at 30,000 seeds/ac on May 1, 
1998 with a plot planter.  Band and 
broadcast treatments were applied as 
in 1995.  Plot size is 10’ X 45’.   
 Soil samples (1994-1998) were 
taken after harvest in 3 inch 
increments to a 9 inch depth from all 
zero rates in all soil test levels (Table 
1) and all broadcast annual  
rate treatments (Table 2).  
 
1999: 
 Soybeans (Jacobson – 791RR) 
were planted with a 10’ JD 750 no-till 
drill with 7.5” row spacing at 280,000 
seeds/ac on  May 19, 1999.  Annual 
band P treatments were applied with 
the seed.  Broadcast P rates were 
hand applied on the soil surface after 
planting.  Phosphorus applied was 0-
46-0.  Plot size was 10 x 45’.  The five-
foot fill area between plots was seeded 
with a no-till plot drill.  Weed control 
consisted of Frontier and Roundup 
(May 21) and Roundup (June 22). 
 The entire 10 x 45’ plot was harvested 
on Oct. 4, 1999.  As in prior years a 
grain sample was taken for P analysis.    
 Because of extremely dry soil 
conditions, soil samples were not taken 
in the fall of 1999.  These samples are 
planned for spring of 2000. 
 
RESULTS AND DISCUSSION 
 
 Phosphorus soil tests have 
stayed almost constant since the fall of 
1994 on plot areas with lower soil test 
levels.  However on the two high soil 
test levels, P tests have  fallen since 
1994 (Table 1). 
Phosphorus soil tests appear to 
be increasing with annual broadcast 
applications above 20 lb/ac (Table 2).  
Increases in soil test even occur where 
P application  is  below the level of 
phosphorus removed by grain. For 
example at the 40 lb/ac rate, 160 lb 
P2O5 (“94-“97) was added and 176 lb 
P2O5 removed.  The reason for this is 
not clear although the plant may be 
translocating deeper soil P to the soil 
surface or more of the P may be in the 
form that is measured with the soil 
tests. 
 Annual rate of banded P 
increased soybean yields similarly at 
all soil test levels (Table 3 and  
Figure 1).  Soil test level did not 
influence grain yields in 1999.  
However there is a trend for increasing 
soybean yields with soil test level at 
the zero annual P rate (4 bu/ac).  The 
mean yields over all soil test levels 
would indicate the 20 lb/ac rate 
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increased soybean yields about 3 
bu/ac over the check (Table 3, Figure 
1). 
Whether the phosphorus was 
row applied or broadcast applied did 
not influence soybean yields (Table 3).  
However, when comparing the two 
placements (Figure 2), there is a trend 
of 3-5 bu/ac higher yields when band 
applying the 40 and 60 P2O5 rates.  
 
 
 
 
Table 1.  Phosphorus soil tests1 and grain P removal during 1994-1998 from the long-term P study, 
SE Farm, Beresford SD.  (Project no. 0699) 
Soil Test 
level 
--------- Olsen P ------------- --- P2O5 removal by grain ----- 
 1994 1995 1996 1997 1998 1994 1995 1996 1997 1998 Total 
 -------------- ppm ----------- -------------- lb/ac ----------- 
1 3 3 3 3 3 31 20 27 24 28 130 
2 5 4 4 3 4 46 27 42 25 28 168 
3 8 7 8 7 6 50 31 46 27 36 190 
4 15 13 14 10 11 54 33 53 37 38 215 
1 Sampled in fall of each year from check plots (0-6”) of each soil test level. 
 
 
Table 2. Phosphorus soil tests1 and grain P removal from broadcast rates of the long-term P study,  
              SE Farm, Beresford SD.  (Project no. 0699) 
P2O5  rate --------- Olsen P ------------- --- P2O5 removal by grain ----- 
 1994 1995 1996 1997 1998 1994 1995 1996 1997 1998 Total 
lb/ac -------------- ppm ----------- -------------- lb/ac ----------- 
0 6 5 5 4 4 48 31 49 26 36 190 
20 6 8 9 8 7 51 32 49 37 43 212 
40 7 8 12 11 13 50 33 57 34 44 218 
60 8 12 16 16 18 50 35 49 36 45 215 
1 Sampled in fall of each year from broadcast treatments (0-6”) of each annual rate. 
 
 
Table 3.  Soybean yield as influenced by P soil test, annual P application rate and placement 
from the long-term P study during 1999 at SE Farm, Beresford SD. (Project no. 0699) 
 ---------------- annual P2O5 rates - lb/ac -------------------  
Soil test category1 0 20 40 60 mean 
 -------------------------------  Yield,  bu/ac ---------------------------------- 
1 (band) 29 35 34 36 33 
2 (band) 29 34 35 36 33 
2 (bct.) 31 34 32 31 32 
3 (band) 33 33 34 33 33 
4 (band) 33 34 34 34 34 
    mean 31 34 34 35  
11,2,3,4,and 5 (Olsen P fall of “98)= 3 ppm(very low), 4 ppm(very low), 6 ppm(low) and 11 ppm(medium), 
respectively.  
Pr >F:  soil test level = 0.98(NS); annual rate = 0.10; soil test *rate = 0.21 (NS).  Placement = 0.14(NS). 
C.V.= 7.6% 
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NITROGEN MANAGEMENT IN A CORN 
 SOYBEAN ROTATION 
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INTRODUCTION 
 
 There is increasing concern 
about the effects of nitrogen fertilizer 
on the environment, especially ground 
water quality.  This concern has been 
intensified by reports of NO3 – N of 
greater than 10 ppm in several 
locations in eastern South Dakota, 
especially where aquifers are shallow 
and soils are very coarse.  In some 
instances, nitrogen fertilizer moving 
below the root zone has been 
implicated. 
 
 This nitrogen management 
experiment was established to study 
the effects of N rates in a corn-
soybean rotation on nitrogen 
movement below the root zone.  In 
most situations in South Dakota, if 
nitrogen moves below the root zone it 
stays there and only rarely moves back 
up.  Therefore, once out of reach of 
crop roots, NO3 – N has the potential 
to move down to the groundwater with 
percolating water during wet periods. 
 
 
MATERIALS AND METHODS 
 
 This nitrogen management 
experiment was established at the 
Southeast South Dakota Experiment 
Farm near Beresford in 1988.  It is 
located on an Egan silty clay loam soil.  
Egan soils are well drained soils 
formed in silty drift over glacial till. 
 
 Corn was planted on the site in 
even numbered years from 1988-1998 
and soybean was planted in the odd 
number years, 1989-1999.  The rates 
and timing of nitrogen fertilizer applied 
to the corn in 1998 are listed in Table 
1.  The treatments included a check 
(no N), the recommended rate applied 
in fall, spring or split between spring 
and seven leaf stage, and 200 and 400 
lb rates spring applied regardless of 
the previous soil test.  These 
treatments were applied to the same 
plots each year that corn was planted 
in the rotation.  The recommended 
rate, however was adjusted according 
to the NO3 – N soil test level and for 
credit given to the previous years’ 
soybeans (1 lb N credit for 1 bushel 
beans).  The recommended nitrogen 
rate was 123, 62, 90, 95, 95 and 110 
lb/ac respectively for 1988, 1990, 
1992, 1994, 1996, and 1998.  Nitrogen 
was broadcast as urea and 
immediately incorporated by tillage 
except for the fall application that was 
not incorporated until the following 
spring. 
 
 Phosphorus, potassium and pH 
soil test levels at the site are 8 and 245 
ppm and 5.9 respectively.  A 
randomized complete block design 
was used on this experiment with four 
replications.  Plot size was 15 feet by 
65 feet. 
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 Soybean was planted on May 17, 
1999 in 30-inch rows.  The site had been 
disked just prior to planting.  Plots were 
harvested with a field combine.  Soil 
samples were taken to a depth of six feet 
in 1-foot increments on October 19, 
1999.  Four cores were taken per plot 
and replicates combined for nitrate 
analysis.  Only the 0, spring 
recommended (110 lbs), 200 and 400 
lb/ac N treatments were soil sampled. 
 
 
RESULTS AND DISCUSSION 
 
 Nitrate soil test taken in the fall of 
1998 showed a residual nitrate level of 
308 lb in the top two feet of the 400 lb N 
treatment for corn (Table 1).  Deeper 
samples indicated that almost no N 
moved below two feet.  The large amount 
of surface N should have been available 
for soybean in 1999.  Heavy April and 
early May rainfall caused concern on 
whether the nitrogen leached deeper into 
the profile so the high N rate plot was 
resampled on May 18, 1999 to a depth of 
five feet.  The results of this sampling 
showed the top foot of soil, which had 
198 lb of NO3 – N in fall, had only 19 lb 
remaining (Table 3).  The majority of the 
N had moved to the three to five foot 
depths.  The total amount of N in the 
spring sampling was similar to fall, 
indicating very little N had moved below 
the five foot profile, however it moved 
down in the profile about three feet.  
Rainfall between the fall and spring 
sampling was 11.6 inches (Table 3).  
Rainfall between the 1998 fertilizer 
application and fall sampling was higher 
(17.5 inches) but had little effect on N 
movement since the corn crop was 
growing during that period, removing 
water from soil and preventing leaching. 
 
 Fall soil sampling showed 
nitrate levels in the two to four foot 
depth were lower than in mid-May 
indicating further leaching took place 
(Tables 2 and 3).  This likely occurred 
in June and July when there was 10 
inches of rainfall (Table 4).  In 
addition, the soybeans suffered 
almost complete defoliation due to hail 
on July 2 that reduced transpiration, 
increasing the amount of water 
available for leaching. 
 
 Severe hail damage on July 2 
likely reduced yields, however, the 
soybeans still averaged 30 bu/ac 
(Table 5).  Yields were not affected by 
the previous year’s nitrogen 
treatments.  A yield increase was not 
expected since soybeans normally do 
not respond to nitrogen when properly 
nodulated.  In addition, the large 
carryover nitrogen levels that were in 
some treatments at planting and could 
have potentially increased yields, had 
likely been leached below the root 
zone before soybeans could use it. 
 
These plots will be rotated back 
to corn in 2000, nitrogen treatments 
applied and soil sampled in the fall to 
determine the amount and location of 
residual soil nitrate.  Corn and 
soybean yields and soil tests from 
previous years of this study can be 
found in the Southeast Farm Progress 
Reports and in the Plant Science 
Department Soil/Water Science 
Research Annual Reports, 1988-
1998. 
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Table 1.  Nitrogen Fertilizer Treatments Applied in 1998, Nitrogen 
Fertilizer Management Study, SE Farm, Beresford, SD. 
 Time of Application 
Treatment Spring1 Split2 Fall3 
No. - - - - - - - - - - - - - - - lb N/ac- - - - - - -  - - - - - - - -
1 0 ----- ----- 
2 110 ----- ----- 
3 30 80 ----- 
4 ----- ----- 110 
5 200 ----- ----- 
6 400 ----- ----- 
1 April 23, 1998 
2 June 6, 1998 
3 November 5, 1997 
 
 
 
Table 2.  Fall Nitrate Soil Test Levels, Nitrogen Management Study,  
               SE Farm, Beresford, SD. 
 Fertilizer N Applied, lb/ac  (even years 1988-1998) 
 - - - - 0 - - - - Recommended1 - - - 200 - - - - - - 400 - - - 
Depth 1998 1999 1998 1999 1998 1999 1998 1999 
feet - - - - - - - - - - - - - - - - - Soil NO3 – N, lb/ac2 - - - - - - - - - - - - - - - - - - 
0 – 1 13 12 21 15 80 14 198 13 
1 – 2 5 7 11 6 39 8 110 6 
2 – 3 4 7 4 9 10 9 35 18 
3 – 4 3 10 7 16 14 22 22 70 
4 – 5 7 13 14 25 18 38 27 94 
5 – 6 7 14 10 30 18 39 35 105 
1 Rates applied were 123, 62, 90, 95, 95 and 110 lb N/ac in spring of 1988, 
1990, 1992, 1994, 1996, and 1998, respectively. 
2 Soil sampling dates:  Oct. 27, 1998, Oct. 19, 1999 
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Table 3.  Nitrate Soil Tests at Three Different Dates, 1998 – 1999,  
Nitrogen Management Study,  SE Farm, Beresford, SD. 
Sampling date Soil 
Depth Oct 27, 19981 May 5, 1999 Oct 20, 1999 
Feet - - - - - - - - - - - - - - lb/ac ft - - - - - - - - - - - - - - -  
0 – 1 198 19 13 
1 – 2 110 52 6 
2 – 3 35 96 18 
3 – 4 22 103 69 
4 – 5 27 101 94 
5 – 6 35 ----- 105 
Total 427 371 305 
Rain, inches 17.52 11.63 12.44 
1 400 lb N applied April 22, 1998 
2 May 1 – Oct. 30, 1998 
3 Nov. 1 – May 18, 1998 – 1999 
4 May 18 – Nov. 20, 1999 
 
 
Table 4.  Rainfall at the SE Farm, Beresford, Nov. 1, 1998 to  
               Oct. 31, 1999. 
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sept Oct 
- - - - - - - - - - - - - - - - - - - - - - - - - - - inches - - - - - -  - - - - - - - - - - - - - - - - - - -
2.5 0.2 0.4 0.5 0.5 4.6 4.1 6.5 3.5 0.6 0.3 0.3 
 
 
Table 5.  Nitrogen Management Study Soybean Yields, 
SE Farm, Beresford, 1999. 
1998 Nitrogen  
 
Time 
 
Rate 
1999  
Soybean Yield 
 lb/ac bu/ac 
Check   0 30 
Fall1 110 29 
Spring2 110 28 
Split3 110 30 
Spring 200 30 
Spring 400 31 
Pr > F  0.74 
CV%  9.8 
LSD (.05)  NS 
1 Fall = Nov 8, 1999 
2 Spring = May 1, 1998 
3 Split = 30 lb May 1, 1998; 80 lb June 9, 1998 
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CROP PERFORMANCE TRIALS – CORN AND SOYBEAN 
 
R.G. Hall and K.K. Kirby 
 
Plant Science  9916 
 
 
 
 This report indicates the 
performance of entries in the 1999 South 
Dakota performance trials for conventional 
and Roundup Ready corn hybrids and 
soybean varieties.  The South Dakota 
State University Crop Performance Testing 
(CPT) program conducted these trials. 
 
Test Procedures – Corn 
 
General - Test entries from corn seed 
companies were placed in either “early” 
(110 day or less, relative maturity) or “late” 
(111 day or more, relative maturity) 
maturity trials. 
 
Experimental Procedures - Entries were 
seeded in three replications with each 
hybrid randomly located within a 
replication. Plots consisted of two 30-inch 
rows, 20 feet long and were conventionally 
seeded on May 25, 1999 into a Trent silty 
loam previous cropped with oats. The 
seeding rate was 15% more than the 
desired number of plants harvested per 
plot. Plots were later thinned to a desired 
population of 27,878 plants per acre.  A 
starter fertilizer of 100 lbs/acre of 37-18-00 
was applied 2” below and 2” to the side (2 
x 2) of the seed row.   Force insecticide 
was T-banded at label rates for corn 
rootworm control this year.  Recommended 
herbicides (pre-emergence and post-
emergence) were broadcast at labeled 
rates in the conventional trials.  Weed 
control in the Roundup Ready trials 
consisted of two post emergence 
applications of Roundup Ultra (32oz/ac).  
The first when weeds were 2 to 4 inches 
tall, followed by a second application when 
weed growth was again 2 to 4 inches tall. 
 
Yield Measurements – Yield averages are 
obtained from three replications, are 
reported in bushels per acre (bu/ac), 
and are adjusted to 15.5% moisture 
and a bushel weight of 56 pounds.  
Yields are rounded off to the nearest 
whole bu/ac.  
 
Moisture Content - Moisture is 
expressed as percent moisture in the 
shelled corn at harvest. 
 
Use of Tables - Check for the "least 
significant difference" (LSD) value at 
the bottom of each column of data. The 
LSD value indicates how much a 
variable such as yield must differ 
between two hybrids before there is a 
significant difference.  An LSD value is 
only indicated when there is a 
significant difference among the values 
within a column.  If there is no 
significant differences a footnote 
indicates the “differences are not 
significant.” 
 
 The LSD values reported in 
this report can be used in two ways.  In 
this report the LSD value is used 
primarily to identify the top-yielding 
group (TYG) for each test trial.  For 
example, in table 1 the highest two-
year yield was 194 bu/ac for LG Seeds 
LG 2583.  In order to determine 
whether LG 2583 is the only top yielder 
in the early maturity trial use the LSD 
value of 25 bu/ac at the bottom of the 
2-yr yield column.  In order for hybrids 
to be in the TYG they must yield 169 
bu/ac (194 - 25 = 169) or higher.  
Technically, a yield of 170 bu/ac would 
be in the TYG while a yield of 169 
bu/ac would not be in the TYG.  
However, since all yields and LSD 
values are rounded to the nearest 
whole number, we can say 169 bu/ac, 
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because of the rounding-off, is the more 
appropriate minimum value for TYG in the 
“early” maturity test for 1998-99.  This 
value is indicated as the min. top-yield 
value at the bottom of the 2-yr yield 
column.  In 1999, TYG hybrids are those 
that are equal or higher than the minimum 
top-yield value indicated at the bottom of 
the 1999 yield column. 
 
 In addition, LSD values can also be 
used to determine whether two hybrids 
differ in performance.  For example, in the 
early test the LSD value of 25 bu/ac can be 
used to compare the yields of any two 
hybrids in the trial for 1998-99.  If hybrid A 
yields 187 bu/ac and hybrid B yields 166 
bu/ac their yield difference is 21 bu/ac (187 
- 166 = 21).  In this case, the two hybrids 
do not differ in yield because their yield 
difference of 21 bu/ac is less than the 
reported LSD value of 25 bu/ac.  In 
contrast, if hybrid C yields 154 bu/ac the 
yield difference between hybrid A and 
hybrid C would be 33 bu/ac (187 - 154 = 
33).  In this case the yield difference of 33 
bu/ac is more than the reported LSD value 
of 25 bu/ac and therefore hybrid A would 
have a significantly higher yield than hybrid 
C.  Entries in each trial are numerically 
sorted from highest to lowest yields 
according to whether they have been 
tested for either two years or  one year. 
 
Test Results – Corn 
 
General - Statistical tests were conducted 
to determine whether differences obtained 
were caused by variations in environment 
or were true variety differences.  In 1999 
the coefficient of variation (CV) for yield 
was a very good 7 to 8% for the 
conventional hybrid trials and a higher 13% 
for the Roundup Ready trials.  This 
indicates the conventional trials had a 
lower degree of experimental error 
associated with the test.  The cause of the 
high level of experimental error (13%) 
associated with the Roundup Ready is not 
known.  The corn trials were hit by a 
hailstorm on July 2, 1999.  The hail likely 
affected both the conventional and 
Roundup Ready trials.  Whether the higher 
CV value in the Roundup Ready trial was 
the result of the hailstorm alone or 
combination with other factor(s) is not 
known.  This year the early and late 
conventional trials averaged 147 and 
145 bu/ac, respectively.  In turn the 
early and late Roundup Ready trials 
averaged 115 and 116 bu/ac, 
respectively.  Regardless of maturity 
the average yield for the conventional 
hybrids were similar and the average 
yield for the Roundup Ready trials were 
similar.  Again, this was likely caused to 
some extent by the hail on July 2.  
Generally, we do not recommend 
growers use crop data for hybrid 
selection purposes when the CV value 
rises above 15%.  This year the CV 
values for the Roundup Ready trials 
approached but did not exceed this 
limit.  Although hail in the Roundup 
Ready trials may have contributed to 
high CV values, the trials were still able 
to determine hybrid yield differences.  
Keep in mind good yields were 
obtained even though these plots 
received heavy hail damage on July 
2nd. 
 
Trial Results – Conventional 
hybrids: 
 
Early Maturity Trial (Table 1) - The 
number of hybrid entries was 99.  The 
2-year average was 178 bu/ac, hybrids 
had to average 169 bu/ac or higher to 
be in the top-yield group (TYG), 16 
hybrids qualified for the TYG, and 
hybrids had to differ by 25 bu/ac to be 
significantly different in yield.  The 1999 
average was 147 bu/ac, hybrids had to 
average 167 bu/ac or higher to be in 
the TYG, 5 hybrids qualified for the 
TYG, and hybrids had to differ by 19 
bu/ac to be significantly different in 
yield.  
 
Late Maturity Trial (Table 2) - The 
number of hybrid entries was 36.  The 
2-year average was 176 bu/ac, hybrids 
had to average 182 bu/ac or higher to 
be in the TYG), and 2 hybrids qualified 
for the TYG, and hybrids had to differ 
by 15 bu/ac to be significantly different 
in yield.  The 1999 average was 145 
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bu/ac, hybrids had to average 155 bu/ac or 
higher to be in the TYG, 6 hybrids qualified 
for the TYG, and hybrids had to differ by 17 
bu/ac to be significantly different in yield. 
 
Trial Results – Roundup Ready hybrids: 
 
Early Maturity Trial (Table 3) - The number 
of hybrid entries was 20.  The 1999 
average was 115 bu/ac, hybrids had to 
average 125 bu/ac or higher to be in the 
TYG, 4 hybrids qualified for the TYG, and 
hybrids had to differ by 24 bu/ac to be 
significantly different in yield. 
 
Late Maturity Trial (Table 4) - The 
number of hybrid entries was 9. The 
test trial was unable to detect hybrid 
yield difference among entries tested 
for 1999; therefore, all entry qualified 
for the TYG and there were no 
significant differences in yield among 
hybrids tested.  The 1999 average was 
116 bu/ac. 
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Table 1. 1999 Corn hybrid trial results, conventional - Beresford 
         S.E. Research Farm, early maturity - 110 days or less 
         (trial was exposed to hail on July 2, 1999). 
______________________________________________________________________ 
                         YIELDS AT                 1999 
                        15.5% MOIST.   _____________________________ 
                        ____________   GRAIN    BU.  PLANTS   STALKS 
                        2-YR    1999   MOIST.   WT.   PER     LODGED 
BRAND & HYBRID             (bu/ac)       (%)    (lb)   ACRE     (%) 
______________________________________________________________________ 
                       ******* ENTRIES TESTED TWO YEARS ******* 
LG SEEDS LG 2583        194     160     13      59    27878     2 
KAYSTAR KX-777          192     153     13      61    27878     0 
KRUGER K-9614A          191     160     13      58    27878     1 
DAIRYLAND STEALTH-1410  190     168     13      59    27878     1 
KRUGER K-9910           187     164     13      59    27878     1 
 
NC+ 4880                187     151     13      58    27878     1 
RENZE 8248BT            185     159     13      59    27878     3 
TERRA TR 1097           182     149     12      56    27878     1 
KRUGER K-9906BT         181     154     13      57    27878     6 
KRUGER K-9808           181     142     13      59    27878     2 
 
RENZE 8158BT            178     137     13      61    27878     8 
DAIRYLAND STEALTH-1406  177     137     12      55    27878     2 
MYCOGEN 2620            176     166     14      62    27878     7 
DEKALB DK545BTY         175     142     12      58    27878     0 
EPLEY E1510BT           173     142     13      60    27878     6 
 
GARST 8585 GLS/BLT      171     148     14      61    27878    27 
EPLEY E2422             168     136     12      59    27878     2 
CARGILL 5677            167     119     12      56    27878     3 
MUSTANG 661             166     138     12      59    27878     2 
WILSON 1464             154     129     14      60    27878     2 
 
EPLEY E1500             154     124     13      59    27878     2 
                       ******* ENTRIES TESTED ONE YEAR  ******* 
MYCOGEN 2717              .     186     14      62    27878     4 
KRUGER K-2010BT           .     179     13      62    27878     2 
TERRA TR 1087BT           .     177     13      59    27878     0 
TOP FARM TFSX 2107        .     175     13      60    27878     4 
U.S. SEEDS US C1099       .     166     13      60    27878     2 
 
DAIRYLAND STEALTH-1507    .     166     13      60    27878     4 
FONTANELLE HC7529BT       .     164     13      60    27878     3 
Table 1. Conventional early maturity trial- (continued). 
______________________________________________________________________ 
                         YIELDS AT                 1999 
                        15.5% MOIST.   _____________________________ 
                        ____________   GRAIN    BU.  PLANTS   STALKS 
                        2-YR    1999   MOIST.   WT.   PER     LODGED 
BRAND & HYBRID             (bu/ac)       (%)    (lb)   ACRE     (%) 
______________________________________________________________________ 
                       ******* ENTRIES TESTED ONE YEAR  ******* 
KALTENBERG K5808          .     163     13      64    27878     5 
DEKALB DK551BTY           .     163     13      60    27878     3 
HEINE H765                .     160     12      57    27878     3 
TOP FARM TFSX 2108        .     160     13      60    27878     0 
GARST 8590IT              .     158     13      60    27878     1 
FONTANELLE HC7739BT       .     158     14      59    27878     3 
 
DENBESTEN DB2904          .     158     14      61    27878     3 
FONTANELLE HC7729BT       .     158     13      60    27878     5 
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MYCOGEN 2652              .     158     12      59    27878     1 
RENZE 6260                .     158     13      59    27878     5 
RENZE 6210                .     158     13      61    27878     6 
 
DENBESTEN DB2905BT        .     158     13      60    27878     6 
KRUGER K-2008             .     158     12      57    27878     1 
SEEDS 2000 3105           .     157     13      60    27878     4 
DEKALB DK589BTY           .     156     13      59    27878     1 
KRUGER K-2012             .     155     13      59    27878     3 
 
RENZE 6320                .     155     13      60    27878     2 
MALLARD UC 2682           .     155     13      62    27878     7 
HEINE H821                .     155     13      59    27878     1 
MUSTANG 7110              .     154     13      59    27878     4 
HOEGEMEYER 2604           .     154     13      58    27878     3 
 
MALLARD BT 2700           .     153     13      62    27878     7 
CARGILL 4220 BT           .     153     12      59    27878     3 
GARST 8600BLT             .     153     14      62    27878     2 
MYCOGEN 2657              .     153     12      56    27878     2 
DEKALB DK595BTY           .     153     13      60    27878     1 
 
MALLARD BT 621-CC         .     152     14      61    27878     2 
TOP FARM TFSX 106BT       .     151     13      60    27878     7 
CROW'S 209BT              .     149     13      60    27878     6 
TOP FARM TFSX 105BT       .     149     13      59    27878    11 
WENSMAN W 5398 BT         .     149     14      60    27878     3 
 
 
Table 1. Conventional early maturity trial- (continued). 
______________________________________________________________________ 
                         YIELDS AT                 1999 
                        15.5% MOIST.   _____________________________ 
                        ____________   GRAIN    BU.  PLANTS   STALKS 
                        2-YR    1999   MOIST.   WT.   PER     LODGED 
BRAND & HYBRID             (bu/ac)       (%)    (lb)   ACRE     (%) 
______________________________________________________________________ 
                       ******* ENTRIES TESTED ONE YEAR  ******* 
SANDS SOI 105BT           .     148     12      57    27878     2 
NC+ 2839                  .     148     13      59    27878     2 
HEINE H790                .     146     12      58    27878     2 
U.S. SEEDS US C1069BT     .     146     13      61    27878     2 
KRUGER K-9614ABT          .     146     13      59    27878     1 
 
WENSMAN W 5359 BT         .     146     14      62    27878     4 
CARGILL 5212              .     145     13      60    27878    10 
TOP FARM TFSX 7102BT      .     145     13      59    27878     2 
WENSMAN W 5329 BT         .     145     14      64    27878     1 
KALTENBERG K5901          .     144     12      58    27878     1 
 
WENSMAN W 5308 BT         .     144     12      58    27878     1 
DENBESTEN DB2910BT        .     144     12      58    27878     2 
TERRA TR 1008BT           .     143     12      57    27878    10 
ASGROW RX601YG            .     143     13      60    27878     2 
KRUGER K-9410BT           .     143     13      59    27878     2 
 
MUSTANG 7210              .     143     13      61    27878     3 
EPLEY E1470BT             .     143     13      61    27878     2 
GARST 8608BT              .     142     13      61    27878     8 
WILSON 1436BT             .     141     13      61    27878    11 
GARST 8550BT              .     141     14      60    27878     6 
 
MUSTANG 6004              .     141     13      60    27878     4 
WILSON 1364               .     141     13      60    27878     6 
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LG SEEDS LG 2544          .     141     12      56    27878     2 
HOEGEMEYER 2598           .     140     13      58    27878     6 
MUSTANG 6104BT            .     140     13      58    27878     3 
 
DENBESTEN DB2902BT        .     139     13      59    27878     1 
SANDS SOI 9058            .     138     12      58    27878     1 
HEINE H770                .     137     13      59    27878     3 
HOEGEMEYER 2593           .     136     13      59    27878     1 
U.S. SEEDS US C1109BT     .     135     11      55    27878     1 
 
 
Table 1. Conventional early maturity trial- (continued). 
______________________________________________________________________ 
                         YIELDS AT                 1999 
                        15.5% MOIST.   _____________________________ 
                        ____________   GRAIN    BU.  PLANTS   STALKS 
                        2-YR    1999   MOIST.   WT.   PER     LODGED 
BRAND & HYBRID             (bu/ac)       (%)    (lb)   ACRE     (%) 
______________________________________________________________________ 
                       ******* ENTRIES TESTED ONE YEAR  ******* 
DENBESTEN DB2906BT        .     135     12      59    27878     4 
WENSMAN W 5319 BT         .     135     13      61    27878     2 
WILSON 1205BT             .     133     12      57    27878     8 
JACOBSEN JS4495           .     133     11      57    27878     1 
KALTENBERG K6606          .     132     12      57    27878     1 
 
MYCOGEN 2616IMI           .     132     13      58    27878     5 
RENZE 6229                .     132     12      59    27878     3 
TOP FARM TFSX 2111        .     131     12      55    27878     2 
WENSMAN W 5378 BT         .     131     12      59    27878     2 
MUSTANG 7007              .     131     11      53    27878     1 
 
SEEDS 2000 3103           .     130     13      58    27878     0 
NC+ 3289                  .     126     13      61    27878     2 
MUSTANG 6102BT            .     122     12      56    27878     1 
CARGILL 6521 BT           .     120     13      60    27878     4 
JACOBSEN JS4196           .     115     12      55    27878     2 
______________________________________________________________________ 
AVERAGE:                178     147     13      59    27878     3 
LSD (5%):                25      19      1       4       $$     5 
MIN. TOP YIELD VALUE*:  169     167 
COEF. OF VARIATION#:      6       8 
______________________________________________________________________ 
*Top yield - yields within one LSD value of highest yield. 
$$Differences within a column are not significant. 
#A measure of experimental error; a value of 15% or less is desirable. 
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Table 2. 1999 Corn hybrid trial results, conventional - Beresford, 
         S.E. Research Farm, late maturity - 111 days or more 
         (trial was exposed to hail on July 2, 1999). 
______________________________________________________________________ 
                         YIELDS AT                 1999 
                        15.5% MOIST.   _____________________________ 
                        ____________   GRAIN    BU.  PLANTS   STALKS 
                        2-YR    1999   MOIST.   WT.   PER     LODGED 
BRAND & HYBRID             (bu/ac)       (%)    (lb)   ACRE     (%) 
______________________________________________________________________ 
                        ******* ENTRIES TESTED TWO YEARS ******* 
CARGILL 7770            197     172     14      57    27878     5 
LG SEEDS LG 2587        183     158     14      59    27878    21 
RENZE 6386              181     154     13      58    27878     2 
KAYSTAR KX-808          178     148     12      55    27878     3 
WILSON 1664             178     146     13      57    27878     1 
 
EPLEY E3608             177     137     13      57    27878     3 
EPLEY E3620             175     146     13      58    27878     3 
SANDS SOI 9126          174     139     13      57    27878     2 
DENBESTEN DB5112        173     141     13      58    27878     0 
CARGILL 6888            173     136     13      57    27878     1 
 
EPLEY E3242             172     143     12      55    27878     5 
DENBESTEN DB2611        170     131     13      57    27878     1 
MYCOGEN 2725            169     138     13      57    27878     3 
KALTENBERG K7101        168     139     13      57    27878     2 
                        ******* ENTRIES TESTED ONE YEAR  ******* 
KRUGER K-2014BT           .     171     14      57    27878     1 
WILSON E4019BT            .     160     17      57    27878     3 
MYCOGEN 2799IMI           .     160     14      58    27878     7 
HEINE H840                .     157     12      56    27878     5 
HEINE H830                .     154     13      56    27878     3 
 
KALTENBERG K6901          .     153     13      55    27878     6 
DENBESTEN DB2912BT        .     151     13      56    27878     0 
JACOBSEN JS56             .     147     13      57    27878     0 
KRUGER K-9814BT           .     145     13      57    27878     0 
EPLEY E3610BT             .     145     13      57    27878     0 
 
U.S. SEEDS US C1129BT     .     143     13      56    27878     0 
JACOBSEN JS4685           .     142     12      55    27878     2 
RENZE 8349BT              .     142     13      56    27878     1 
HEINE H825                .     141     13      57    27878     1 
 
Table 2. Conventional late maturity trial- (continued). 
______________________________________________________________________ 
                         YIELDS AT                 1999 
                        15.5% MOIST.   _____________________________ 
                        ____________   GRAIN    BU.  PLANTS   STALKS 
                        2-YR    1999   MOIST.   WT.   PER     LODGED 
BRAND & HYBRID             (bu/ac)       (%)    (lb)   ACRE     (%) 
                         ******* ENTRIES TESTED ONE YEAR  ******* 
HOEGEMEYER 2655           .     140     13      57    27878     3 
HOEGEMEYER 2649           .     139     13      57    27878     8 
HEINE H827                .     137     12      56    27878     1 
DENBESTEN DB2011BT        .     136     14      59    27878     0 
WILSON E4011              .     136     14      58    27878     1 
U.S. SEEDS US C1129       .     135     13      58    27878     3 
 
JACOBSEN JS4635           .     131     13      57    27878     2 
DEKALB DK626BTY           .     127     13      57    27878    10 
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______________________________________________________________________ 
AVERAGE:                176     145     13      57    27878     3 
LSD (5%):                15      17      1       2       $$     4 
MIN. TOP YIELD VALUE*:  182     155 
COEF. OF VARIATION#:      6       7 
______________________________________________________________________ 
*Top yield - yields within one LSD value of highest yield. 
$$Differences within a column are not significant. 
#A measure of experimental error; a value of 15% or less is desirable 
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Table 3. 1999 Corn hybrid trial results, roundup ready - Beresford, 
         S.E. Research Farm, early maturity - 110 days or less 
         (trial was exposed to hail on July 2, 1999). 
______________________________________________________________________ 
                         YIELDS AT                 1999 
                        15.5% MOIST.   _____________________________ 
                        ____________   GRAIN    BU.  PLANTS   STALKS 
                        2-YR    1999   MOIST.   WT.   PER     LODGED 
BRAND & HYBRID             (bu/ac)       (%)    (lb)   ACRE     (%) 
______________________________________________________________________ 
                         ******* ENTRIES TESTED ONE YEAR ******** 
DEKALB DK580RR            .     149     12      56    27878     4 
ASGROW RX601RR/YG         .     135     13      58    27878     1 
MUSTANG 6005RR            .     130     11      53    27878     0 
DK545RRBTY                .     125     12      55    27878     0 
KAYSTAR 77OORR            .     124     11      52    27878     1 
 
KRUGER K-9513RR           .     120     12      53    27878     1 
U.S. SEEDS US C1079RR     .     119     11      54    27878     3 
KRUGER K-9907RR           .     118     11      56    27878     3 
DEKALB DK520RR            .     116     11      53    27878     5 
DEKALB DK589RR            .     113     12      55    27878     1 
 
ASGROW RX638RR/YG         .     110     12      56    27878     1 
GARST 8557RR              .     110     11      51    27878     1 
KRUGER K-9802RR           .     108     11      54    27878     0 
JACOBSEN 4256RR           .     107     12      54    27878     2 
DENBESTEN DB2002RR        .     107     11      54    27878     2 
 
NC+ 2019R                 .     105     11      53    27878     1 
KRUGER K-9905RR           .     105     11      52    27878     1 
TOP FARM TFSX 8103RR      .     105     11      54    27878     0 
MUSTANG 5002RR            .     101     11      53    27878     1 
JACOBSEN 4552RR           .     101     10      52    27878     1 
______________________________________________________________________ 
AVERAGE:                  .     115     11      54    27878     1 
LSD (5%):                 .      24      1       2       $$     2 
MIN. TOP YIELD VALUE*:    .     125 
COEF. OF VARIATION#:      .      13 
______________________________________________________________________ 
*Top yield - yields within one LSD value of highest yield. 
$$Differences within a column are not significant. 
#A measure of experimental error; a value of 15% or less is desirable. 
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Table 4. 1999 Corn hybrid trial results, roundup ready - Beresford, 
         S.E. Research Farm, late maturity - 111 days or more 
         (trial was exposed to hail on July 2, 1999). 
______________________________________________________________________ 
                         YIELDS AT                 1999 
                        15.5% MOIST.   _____________________________ 
                        ____________   GRAIN    BU.  PLANTS   STALKS 
                        2-YR    1999   MOIST.   WT.   PER     LODGED 
BRAND & HYBRID             (bu/ac)       (%)    (lb)   ACRE     (%) 
______________________________________________________________________ 
                         ******* ENTRIES TESTED ONE YEAR ******** 
JACOBSEN 4753RR           .     123     12      57    27878     2 
KAYSTAR 8900RR            .     123     12      56    27878     4 
DENBESTEN DB2012RR        .     118     11      52    27878     1 
U.S. SEEDS US C1119RR     .     117     11      52    27878     1 
U.S. SEEDS US C1139RR     .     116     12      56    27878     3 
 
JACOBSEN 4655RR           .     115     11      53    27878     1 
KALTENBERG K7122RR        .     115     11      52    27878     2 
EPLEY E3615RR             .     112     11      52    27878     2 
DEKALB DK626RR            .     108     12      54    27878     2 
______________________________________________________________________ 
AVERAGE:                  .     116     11      54    27878     2 
LSD (5%):                 .      $$      1       2       $$    $$ 
MIN. TOP YIELD VALUE*:    .     108 
COEF. OF VARIATION#:      .      13 
______________________________________________________________________ 
*Top yield - yields within one LSD value of highest yield. 
$$Differences within a column are not significant. 
#A measure of experimental error; a value of 15% or less is desirable. 
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Test Procedures – Soybean 
 
General - Test entries are accepted 
from various soybean seed companies 
and are placed in the appropriate 
maturity group-I or group-II test trial. 
 
Experimental  Procedures- Standard 
30-inch rows were used in all trials.  
Seeding rates were adjusted on a 
pure-live-seed (PLS) basis, to deliver 
165,000 PLS/ac in order to attain a 
population of 150,000 plants per acre 
(bu/ac) at emergence for each variety 
within a trial.  Plots consisted of 2-row 
plots, 20 feet long, replicated three 
times.  Seed inoculant (Nitragin brand 
Soybean Soil Implant) was applied 
down the seed tube, according to label 
instructions and rates, during seeding.  
Recommended post-emergence 
herbicides were broadcast at labeled 
rates in the conventional trials while 
Roundup Ultra (32 oz/ac) was applied 
when weeds were 4 to 5 inches tall 
followed by the same application again 
21 days later in the Roundup Ready 
trials. 
 
Yield - Yields were calculated on a 
13% moisture content and 60 pound 
bushel weight basis and expressed in 
bu/ac.  Yields are rounded off to the 
nearest whole bu/ac.  
 
Protein and Oil Content - Values for 
1998 are reported. One replication for 
every trial entry was tested using near-
infrared-reflectance spectroscopy 
(NIRS).   
 
Relative Maturity – the reported variety 
relative maturity for 1999 differs 
depending on whether the test was a 
conventional or Roundup Ready trial.  
The relative maturity of the 
conventional early group-I soybeans 
varieties were determined by a 
maturity trial conducted at Brookings 
as follows:  Entries were considered 
mature when 95% of the pods had 
turned brown.  The maturity of each 
entry was determined by subtracting its 
seeding date from the two-replicate 
average of its maturity date.  Each 
maturity trial includes “early”, 
“intermediate”, and  “late” maturity 
check varieties.  The maturity of the 
check varieties were calculated and 
then linear regression methods were 
used to formulate a regression line 
equation using the maturity check data 
for each maturity group.  The resulting 
maturity check data was regressed 
over a relative maturity scale of 1.0 to 
1.9 for group-I varieties.  The 
regression line equation for the 
maturity group-I was then used to 
calculate the relative maturity of all 
entries in the maturity group-I trial.  
Group-I maturity spanned 10 days; 
therefore, each 0.1 unit on the relative 
scale represents 1.0 days for group-I 
varieties.  Note that not all-
conventional varieties have a 
calculated relative maturity score.  That 
is because the late group-I 
conventional variety maturity trial 
conducted at the Southeast Farm was 
hit by a hailstorm on July 2nd.  This 
delayed maturity and resulted in 
maturity readings that were not 
realistic.  Consequently, a relative 
maturity score is not reported for late 
group-I or any group-II conventional 
varieties. 
 
 The relative maturity of the 
Roundup Ready varieties is reported 
as ”days from seeding to 95% brown 
pod.”  The reason no relative maturity 
score was calculated was because no 
consistent and reliable check varieties 
for maturity could be found since 
Roundup Ready varieties are relatively 
new.  Again, the maturity of the early 
group-I varieties are available because 
they were obtained at Brookings.  The 
relative maturity score for the late 
group-I and group-II Roundup Ready 
varieties are not available because of 
the hailstorm on July 2, 1999. 
 
Height - Height (inches) was measured 
from the soil surface to the top node of 
the main stem. 
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Lodging Score - How erect the main 
stem of plants within each variety are 
at maturity.  1 = all plants erect, 2 = 
slight lodging, 3 = lodging at a 45 
degree angle, 4 = severe lodging, and 
5 = all plants flat. 
 
Use of Tables – Similar to discussion 
used in the corn results.  Entries in 
each trial are numerically sorted from 
highest to lowest yields according to 
whether they have been tested for 
either three years, two years, or one 
year. 
 
 
Test Results – Soybean 
 
General - Statistical tests were 
conducted to determine whether 
differences obtained were caused by 
variations in environment or were true 
variety differences.  In 1999 the 
coefficient of variation (CV) for yield 
was a very high 13 to 14% for both the 
conventional and the Roundup Ready 
trials.  This indicates that all the 
soybean trials at this location had a 
relatively high degree of experimental 
error associated with the test. 
Experimental error may be the result of 
several factors including test methods, 
or factors such as moisture, 
temperature, soil variations, or 
agronomic factors like seeding date, 
reseeding, or seed quality factors; all of 
which may or may not be controllable in 
a given year.  The higher than normal 
level of experimental error (13–14%) in 
these trials was most likely caused by 
the hailstorm on July 2, 1999.  This 
year the group-I and group-II 
conventional trials both averaged 42 
bu/ac.  In turn the group-I and group-II 
Roundup Ready trials averaged 42 and 
46 bu/ac, respectively.  Regardless of 
maturity the average yield for the 
conventional varieties were similar and 
the average yield for the Roundup 
Ready varieties differed about 10%.  
Again, this was likely caused to some 
extent by the hail on July 2.  Generally, 
we do not recommend growers use 
crop data for hybrid selection purposes 
when the CV value rises above 15%.  
This year the CV values for the 
Roundup Ready trials approached but 
did not exceed this limit.  Although hail 
may have contributed to high CV 
values the trials were still able to 
determine variety yield differences.  
Keep in mind that very respectable 
yields were obtained after the plots 
received heavy hail damage on July 
2nd. 
 
Trial Results – Conventional varieties: 
Note yields are three-year (1997-99), 
two-year (1998-99), or one-year 
(1999).  Entries tested for three 
years may have a top-yield group 
(TYG) value in any or all of the 3-yr 
(1997-99), 2-yr (1998-99), and 1999 
yield columns.  Likewise, entries 
tested for two years may have a 
TYG value in either or both of the 2-
yr (1998-99) and 1999 yield columns. 
 
Group- I (Table 5) - Varieties had to 
average at least 56 bu/ac (three year), 
54 bu/ac (two year) or 47 bu/ac (one 
year) to be in the TYG.  The TYG’s for 
the three year, two year, and one year 
data include 4, 11, and 10 entries, 
respectively. 
 
Group- II (Table 6) - Varieties had to 
average at least 55 bu/ac (three-year), 
53 bu/ac (two-year), or 46 bu/ac (one-
year) to be in the TYG. The TYG’s for 
the three year, two year, and one year 
data include 13, 34, and 37 entries, 
respectively.  
 
Trial Results – Roundup Ready 
varieties: 
 
 
Group- I (Table 7) - Varieties had to 
average at least 48 bu/ac to be in the 
top-yield group for 1999. The TYG for 
1999 includes 20 entries. 
 
Group- II (Table 8) - Varieties had to 
average at least 47 bu/ac to be in the 
top-yield group for 1999. The TYG for 
1999 includes 45 entries.  
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Table 5. SDSU crop performance testing results - conventional soybeans, 
Beresford, maturity group-I trial, S.E. Research Farm, seeded May 
25, 1999 (trial was exposed to hail on July 2, 1999). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                         ******** ENTRIES TESTED THREE YEARS ******* 
LATHAM/392               64   61   54    34.3   17.9    31   1   1.9 
PRAIRIE BRAND/PB-194     58   56   46    35.0   18.0    28   1   1.6 
TERRA/TS194              58   55   49    35.3   18.0    26   1   1.7 
LATHAM/250               56   55   41    35.5   17.8    27   1   1.7 
PUBLIC/STURDY,II-CK*     53   51   40    36.1   17.6    28   1    . 
 
PUBLIC/PARKER,I-CK*      52   52   44    36.0   17.7    30   3   1.6 
PUBLIC/BELL-SCN          49   48   39    37.5   17.6    29   2   1.6 
PUBLIC/GRANITE           48   46   39    36.7   17.3    29   2   1.6 
PUBLIC/MN 1401           48   48   41    36.7   17.7    28   2   1.3 
PUBLIC/IA1006            47   43   26    34.9   18.1    29   3   1.6 
 
PUBLIC/STRIDE            44   44   33    34.3   18.5    18   1   1.4 
PUBLIC/MN 1301           40   39   21    36.5   17.8    22   1   1.3 
                         ********* ENTRIES TESTED TWO YEARS ******** 
SANDS/SOI 169             .   64   55    35.4   17.4    32   1   1.8 
KRUGER/K-2125             .   61   54    35.4   17.8    26   1   1.8 
DYNA-GRO/DG3196           .   58   46    34.7   18.0    24   1   1.9 
DENBESTEN/DB1997          .   55   44    34.4   17.4    26   2   1.6 
PUBLIC/MN 1801            .   55   45    34.6   18.2    31   2   1.6 
 
TOP FARM/TF6197           .   55   45    35.1   18.1    29   2   1.7 
TERRA/TS158               .   54   47    35.7   17.7    26   1   1.6 
                         ********* ENTRIES TESTED ONE YEAR ********* 
SANDS/EXP221              .    .   56      .      .     27   2   1.8 
DENBESTEN/DB2098          .    .   55      .      .     33   1   1.8 
STINE/X1700               .    .   50      .      .     25   1   1.7 
KALTENBERG/KB184          .    .   49      .      .     28   1   1.7 
STINE/2500                .    .   48      .      .     29   1   1.7 
 
 
 
 
 
 
Table 5. Conventional maturity group-I trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                         ******** ENTRIES TESTED THREE YEARS ******* 
NK BRAND/X9818            .    .   46      .      .     28   1   1.7 
U.S. SEEDS/US S189        .    .   45      .      .     29   2   1.6 
NK BRAND/X9819            .    .   44      .      .     31   2   1.5 
PUBLIC/SURGE-0-CK         .    .   42      .      .     25   1   0.5 
KRUGER/K-2111             .    .   41      .      .     27   2   1.8 
 
KRUGER/K-2040             .    .   40      .      .     25   2   1.8 
THOMPSON/EX7217           .    .   39      .      .     30   2   1.5 
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NK BRAND/S13-J6           .    .   31      .      .     23   1   1.4 
__________________________________________________________________________ 
TEST AVERAGE:            51   52   42    35.5   17.8    28   2 
LSD(5%) VALUES ($):       8   10    9 
MIN.TOP-YIELD VALUE ($): 56   54   47 
COEF. OF VARIATION (#):   8    9   13 
__________________________________________________________________________ 
* Ck = maturity group check, ** see protein & oil section comments. 
$ See yield section comments,  + 1= excellent, 5= poor. 
# Cv - a measure of experimental error, 15% or less is desirable. 
## A scale difference of 0.1 is equal to 1.0 days in maturity. 
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Table 6. SDSU crop performance testing results - conventional soybeans. 
         Beresford, maturity group-II trial, S.E. Research Farm, seeded 
May 25, 1999 (trial was exposed to hail on July 2, 1999). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                         ******* ENTRIES TESTED THREE YEARS ******* 
STINE/2180               61   58   48    35.0   16.7    26   1    . 
PRAIRIE BRAND/PB-202     60   58   46    34.6   17.7    28   1    . 
MUSTANG/M-2200           60   57   47    34.7   17.8    28   2    . 
HOEGEMEYER/202           59   57   43    34.2   18.0    28   2    . 
KRUGER/K-2343+           59   58   51    34.2   17.8    30   1    . 
 
DEKALB/CX229             58   58   49    34.7   17.5    28   1    . 
JACOBSEN/J865            58   54   42    35.1   17.3    24   1    . 
TERRA/TS277              57   56   47    34.0   18.2    26   1    . 
JACOBSEN/J777            57   55   43    34.1   18.1    28   1    . 
PRAIRIE BRAND/PB-235     56   55   42    36.4   17.2    26   2    . 
 
LATHAM/640               55   53   40    36.0   17.4    25   2    . 
JACOBSEN/J774            55   54   42    36.0   17.1    27   1    . 
HOEGEMEYER/232           55   54   44    34.0   19.1    28   1    . 
HY-VIGOR/2375            53   51   42    34.2   18.5    28   2    . 
HY-VIGOR/2400            53   51   40    34.7   18.5    32   1    . 
 
PUBLIC/IA2021            53   52   41    33.3   19.3    25   1    . 
COYOTE/9525              51   48   29    32.0   19.3    25   2    . 
PUBLIC/PARKER,I-CK*      51   50   40    35.5   17.8    32   3    . 
PUBLIC/STURDY,II-CK*     48   48   39    36.5   17.5    23   1    . 
PUBLIC/IA2008R           46   43   30    34.4   17.7    28   3    . 
 
PUBLIC/TURNER-SCN        46   45   31    35.6   18.1    27   3    . 
PUBLIC/JACK,III-CK*      45   41   29    35.1   17.6    34   3    . 
PUBLIC/CORSOY 79         39   34   13    35.7   17.6    28   4    . 
                         ******** ENTRIES TESTED TWO YEARS ******** 
MUSTANG/M-2218            .   61   51    35.1   17.1    26   1    . 
KRUGER/K-2425             .   60   52    35.2   17.3    27   1    . 
M-W GENETICS/G2112        .   60   50    34.5   17.5    30   1    . 
STINE/2490-1              .   60   50    34.1   18.2    25   1    . 
MYCOGEN/5261              .   60   49    33.5   18.7    25   1    . 
 
 
Table 6. Conventional maturity group-II trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    --  %  --      in. 
KRUGER/K-2525+            .   59   48    34.3   18.1    25   1    . 
PROFISEED/PS2509          .   58   49    33.6   18.5    25   1    . 
MUSTANG/M-2278            .   57   45    35.3   17.7    26   1    . 
MUSTANG/M-2238            .   57   42    34.1   18.0    27   1    . 
GREAT LAKES/GL2334        .   57   48    35.2   17.2    27   1    . 
 
DAIRYLAND/DSR218          .   56   47    33.7   18.7    28   1    . 
LATHAM/EX-690             .   56   47    36.1   18.1    26   1    . 
KRUGER/K-2790             .   56   40    32.9   19.4    32   2    . 
KALTENBERG/KB268          .   56   42    34.2   18.4    26   2    . 
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GREAT LAKES/GL2451        .   56   46    36.5   17.4    29   1    . 
 
DEKALB/CX295              .   55   44    35.7   17.3    26   1    . 
MYCOGEN/5287              .   55   45    34.6   18.0    27   1    . 
TERRA/TS248               .   55   44    36.1   17.4    28   1    . 
MYCOGEN/5249              .   54   45    36.5   17.4    26   1    . 
PRAIRIE BRAND/PB-237      .   54   41    34.1   18.2    24   1    . 
 
KRUGER/K-2727A            .   54   45    35.1   18.1    23   1    . 
HOEGEMEYER/245            .   52   39    35.9   17.7    24   1    . 
                        ******** ENTRIES TESTED ONE YEAR  ********* 
U.S. SEEDS/US S250        .    .   55      .      .     27   1    . 
KRUGER/K-2404             .    .   52      .      .     25   1    . 
KAUP/2275                 .    .   52      .      .     29   1    . 
THOMPSON/T-3222           .    .   50      .      .     28   1    . 
PRAIRIE BRAND/PB-216      .    .   50      .      .     27   1    . 
 
THOMPSON/EX8703           .    .   50      .      .     27   2    . 
PRAIRIE BRAND/PB-273      .    .   49      .      .     27   1    . 
U.S. SEEDS/US S219        .    .   49      .      .     27   2    . 
LATHAM/660                .    .   49      .      .     26   1    . 
MUSTANG/E-250             .    .   48      .      .     26   1    . 
 
GARST/D260                .    .   48      .      .     26   1    . 
PROFISEED/PS2324          .    .   48      .      .     27   1    . 
KRUGER/K-2555             .    .   48      .      .     24   2    . 
KRUGER/K-2290             .    .   48      .      .     27   1    . 
KAUP/2474                 .    .   48      .      .     29   1    . 
 
Table 6. Conventional maturity group-II trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    --  %  --      in. 
                        ******** ENTRIES TESTED ONE YEAR  ********* 
PRAIRIE BRAND/PB-217      .    .   47      .      .     23   1    . 
DENBESTEN/DB2399          .    .   47      .      .     26   1    . 
NK BRAND/X9925            .    .   47      .      .     25   2    . 
CROPLAN GENET./L2495      .    .   47      .      .     26   1    . 
KALTENBERG/KB240          .    .   46      .      .     23   1    . 
 
KAUP/2507                 .    .   45      .      .     24   1    . 
KRUGER/K-2232             .    .   45      .      .     26   2    . 
KALTENBERG/KB274          .    .   45      .      .     24   1    . 
DENBESTEN/DB2799          .    .   45      .      .     26   1    . 
MUSTANG/M-2251            .    .   44      .      .     25   1    . 
 
DENBESTEN/DB2500          .    .   44      .      .     25   1    . 
KRUGER/K-2444             .    .   44      .      .     26   2    . 
U.S. SEEDS/US S289        .    .   44      .      .     26   1    . 
KRUGER/K-2490             .    .   44      .      .     26   1    . 
JACOBSEN/J750             .    .   43      .      .     29   1    . 
 
PRAIRIE BRAND/PB-311      .    .   43      .      .     26   2    . 
LATHAM/EX-671             .    .   43      .      .     25   2    . 
LATHAM/EX-530             .    .   43      .      .     28   1    . 
MUSTANG/M-2209CN          .    .   42      .      .     28   2    . 
M-W GENETICS/G2380        .    .   42      .      .     24   1    . 
 
PRAIRIE BRAND/PB-252      .    .   41      .      .     26   1    . 
SANDS/SOI 245             .    .   41      .      .     24   1    . 
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KRUGER/K-2545+            .    .   41      .      .     27   1    . 
PRAIRIE BRAND/PB-274      .    .   41      .      .     27   2    . 
SANDS/SOI 287STS          .    .   41      .      .     30   2    . 
 
KRUGER/K-2707             .    .   41      .      .     27   2    . 
PRAIRIE BRAND/PB-218      .    .   40      .      .     28   1    . 
JACOBSEN/J897             .    .   39      .      .     28   1    . 
JACOBSEN/J772             .    .   39      .      .     26   1    . 
NK BRAND/X9721            .    .   38      .      .     26   2    . 
 
 
Table 6. Conventional maturity group-II trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                        ******** ENTRIES TESTED ONE YEAR  ********* 
DYNA-GRO/DG3254           .    .   38      .      .     23   1    . 
NK BRAND/S24-92           .    .   37      .      .     23   1    . 
SANDS/SOI 286             .    .   37      .      .     22   1    . 
NK BRAND/S21-A1           .    .   35      .      .     24   1    . 
SANDS/SOI 267             .    .   31      .      .     31   2    . 
 
KRUGER/K-2717             .    .   30      .      .     23   1    . 
GARST/D259N               .    .   29      .      .     24   2    . 
SANDS/EXP2929N            .    .   21      .      .     26   2    . 
__________________________________________________________________________ 
TEST AVERAGE:            54   54   42    34.8   17.9    27   2 
LSD(5%) VALUES ($):       6    8    9 
MIN.TOP-YIELD VALUE ($): 55   53   46 
COEF. OF VARIATION (#):   9    9   14 
__________________________________________________________________________ 
* Ck = maturity group check, ** see protein & oil comments. 
$ See yield comments,  + 1= excellent, 5= poor. 
# Cv - a measure of experimental error, 15% or less is desirable. 
## Hail damage and frost prevented a relative maturity score for 1999. 
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Table 7. SDSU crop performance testing results - roundup ready soybeans. 
         Beresford, maturity group-I trial  S.E. Research Farm, seeded May 
25,1999 (trial was exposed to hail on July 2, 1999). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                        ********* ENTRIES TESTED ONE YEAR  ********* 
KRUGER/K-220RR            .    .   58      .      .     30   1   130 
PRAIRIE BRAND/PB2003RR    .    .   57      .      .     30   1    . 
PRAIRIE BRAND/PB2097RR    .    .   54      .      .     30   1   135 
CARGILL/B195RR            .    .   54      .      .     29   1    . 
KRUGER/K-191+RR           .    .   54      .      .     28   1   130 
 
SANDS/SOI 211RR           .    .   54      .      .     30   1    . 
KRUGER/K-198RR            .    .   53      .      .     26   1   128 
STINE/1991-4              .    .   52      .      .     30   1   131 
KRUGER/K-191RR            .    .   51      .      .     31   2   130 
PROFISEED/PS 4206         .    .   51      .      .     29   1    . 
 
LATHAM/EX-207RR           .    .   51      .      .     28   1   129 
KRUGER/K-202+RR           .    .   50      .      .     29   1   131 
LATHAM/EX-347RR           .    .   49      .      .     29   1    . 
KRUGER/K-199RR            .    .   49      .      .     27   1   133 
KALTENBERG/KB161RR        .    .   49      .      .     28   2   125 
 
DEKALB/CX198RR            .    .   48      .      .     27   1   130 
KALTENBERG/KB190RR        .    .   48      .      .     31   1   128 
JACOBSEN/J790RR           .    .   48      .      .     29   1    . 
SANDS/SOI 197RR           .    .   48      .      .     31   1    . 
TERRA/TS1980RR            .    .   48      .      .     27   1   130 
 
KRUGER/K-222+RR           .    .   47      .      .     28   1   130 
CARGILL/B164RR            .    .   47      .      .     25   1   123 
KRUGER/K-202RR            .    .   47      .      .     32   1   132 
KRUGER/K-222ARR           .    .   47      .      .     27   1   131 
THOMPSON/T-3215RR         .    .   47      .      .     32   2   131 
 
DEKALB/CX150RR            .    .   46      .      .     30   1   125 
KRUGER/K-221RR            .    .   46      .      .     27   1   131 
DAIRYLAND/DSR-197/RR      .    .   46      .      .     26   1   130 
 
 
Table 7. Roundup ready maturity group-I trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                        ********* ENTRIES TESTED ONE YEAR  ********* 
KRUGER/K-180RR            .    .   46      .      .     23   1   129 
GARST/D202RR              .    .   46      .      .     29   1   132 
KRUGER/K-155RR            .    .   45      .      .     25   1   126 
CROPLAN GENET./R1999      .    .   45      .      .     28   1   131 
GOLDEN HARVEST/X81911R    .    .   43      .      .     25   1   130 
 
PRAIRIE BRAND/PB2052RR    .    .   43      .      .     25   1    . 
DEKALB/CX194RR            .    .   43      .      .     31   1   127 
NK BRAND/S14-M7           .    .   43      .      .     28   1   121 
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DENBESTEN/DB1999RR        .    .   42      .      .     29   1   130 
SANDS/EXP 1519RR          .    .   42      .      .     25   1   121 
 
TOP FARM/TF6180RR         .    .   42      .      .     32   1   128 
KRUGER/K-200RR            .    .   42      .      .     31   1   129 
DAIRYLAND/DSR-215/RR      .    .   41      .      .     25   1   129 
DENBESTEN/DB1600RR        .    .   40      .      .     33   1   127 
MUSTANG/M-189RR           .    .   40      .      .     29   1   127 
 
TERRA/TS1481RR            .    .   40      .      .     27   1   126 
CARGILL/B115RR            .    .   39      .      .     23   1   118 
THOMPSON/EX9701RR         .    .   39      .      .     30   1   129 
PRAIRIE BRAND/PB2100RR    .    .   37      .      .     26   1    . 
US SEEDS US/S1809RR       .    .   37      .      .     31   1   125 
 
TOP FARM/TF6179RR         .    .   28      .      .     29   3   127 
DENBESTEN/DB1798RR        .    .   23      .      .     26   3   126 
__________________________________________________________________________ 
TEST AVERAGE:             .    .   46      .      .     28   1 
LSD(5%) VALUES ($):       .    .   10 
MIN.TOP-YIELD VALUE ($):  .    .   48 
COEF. OF VARIATION (#):   .    .   13 
__________________________________________________________________________ 
* Ck = maturity group check, ** see protein & oil comments. 
$ See yield comments,  + 1= excellent, 5= poor. 
# Cv - a measure of experimental error, 15% or less is desirable. 
## Days from planting to maturity . 
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Table 8. SDSU crop performance testing results - roundup ready soybeans. 
         Beresford, maturity group-II trial. S.E. Research Farm, seeded 
May 25, 1999 (trial was exposed to hail on July 2, 1999). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                        ********* ENTRIES TESTED ONE YEAR  ********* 
STINE/2300-4              .    .   55      .      .     32   1    . 
PRAIRIE BRAND/PB2397RR    .    .   54      .      .     31   1    . 
KRUGER/K-250RR            .    .   54      .      .     29   1    . 
KRUGER/K-267RR            .    .   53      .      .     29   1    . 
RENZE/R2200R              .    .   53      .      .     31   2    . 
 
PRAIRIE BRAND/PB2297RR    .    .   52      .      .     32   1    . 
JACOBSEN/J792RR           .    .   52      .      .     31   2    . 
ASGROW/AG2301             .    .   52      .      .     31   1    . 
MUSTANG/E-222RR           .    .   52      .      .     30   1    . 
MYCOGEN/ATLAS 5242RR      .    .   52      .      .     32   1    . 
 
KRUGER/K-289RR            .    .   52      .      .     29   1    . 
KAUP/237R                 .    .   52      .      .     34   2    . 
LG SEEDS LG/6222CRR       .    .   52      .      .     30   1    . 
NK BRAND/X9829R           .    .   52      .      .     32   2    . 
ASGROW/AG2101             .    .   51      .      .     30   1    . 
 
JACOBSEN/J793CNRR         .    .   51      .      .     30   1    . 
PRAIRIE BRAND/PB2210RR    .    .   50      .      .     29   1    . 
PRAIRIE BRAND/PB2779RR    .    .   50      .      .     32   2    . 
DENBESTEN/DB2200RR        .    .   50      .      .     31   1    . 
DENBESTEN/DB2499RR        .    .   50      .      .     32   1    . 
 
MUSTANG/E-209RR           .    .   49      .      .     27   1    . 
LATHAM/EX-675RR           .    .   49      .      .     27   1    . 
KAUP/251R                 .    .   49      .      .     18   1    . 
PROFISEED/PS 4259         .    .   49      .      .     28   1    . 
M-W GENETICS/G2425R       .    .   49      .      .     27   1    . 
 
 
 
 
 
 
Table 8. Roundup ready maturity group-II trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                        ******** ENTRIES TESTED ONE YEAR  ********* 
PRAIRIE BRAND/PB2309NR    .    .   49      .      .     29   1    . 
KRUGER/K-263RR            .    .   49      .      .     29   1    . 
KALTENBERG/KB249RR        .    .   48      .      .     28   1    . 
KALTENBERG/KB260RR        .    .   48      .      .     28   1    . 
KAUP/242R                 .    .   48      .      .     31   1    . 
 
LATHAM/EX-757RR           .    .   48      .      .     28   1    . 
LATHAM/656RR              .    .   48      .      .     26   1    . 
MUSTANG/M-208RR           .    .   48      .      .     32   2    . 
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WENSMAN/W 2219 RR         .    .   48      .      .     31   1    . 
DYNA-GRO/DG3231NRR        .    .   48      .      .     28   1    . 
 
DAIRYLAND/DSR-241/RR      .    .   48      .      .     27   1    . 
GOLDEN HARVEST/X92348R    .    .   48      .      .     28   1    . 
KRUGER/K-240RR            .    .   48      .      .     26   1    . 
NK BRAND/S22-N2           .    .   47      .      .     28   1    . 
JACOBSEN/J888RR           .    .   47      .      .     30   1    . 
 
MUSTANG/E-228RR           .    .   47      .      .     28   1    . 
KRUGER/K-272RR/SCN        .    .   47      .      .     29   1    . 
PRAIRIE BRAND/PB2810RR    .    .   47      .      .     29   1    . 
PRAIRIE BRAND/PB2630RR    .    .   47      .      .     27   1    . 
MUSTANG/M-202RR           .    .   47      .      .     30   1    . 
 
RENZE/R2900R              .    .   46      .      .     30   2    . 
MUSTANG/M-269RR           .    .   46      .      .     27   1    . 
PRAIRIE BRAND/PB2209RR    .    .   46      .      .     26   1    . 
KAUP/252R                 .    .   46      .      .     30   1    . 
MUSTANG/M-239RR           .    .   46      .      .     28   1    . 
 
HOEGEMEYER/241RR          .    .   46      .      .     27   1    . 
MALLARD/RR2211            .    .   46      .      .     27   1    . 
KRUGER/K-266RR            .    .   46      .      .     26   1    . 
DAIRYLAND/DST2334/RR      .    .   46      .      .     27   1    . 
COYOTE/9425RR             .    .   46      .      .     27   1    . 
 
 
Table 8. Roundup ready maturity group-II trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                        ******** ENTRIES TESTED ONE YEAR  ********* 
KRUGER/K-260RR            .    .   46      .      .     28   1    . 
RENZE/R2400R              .    .   46      .      .     26   1    . 
PRAIRIE BRAND/PB2620RR    .    .   46      .      .     28   1    . 
KAUP/257R                 .    .   46      .      .     26   1    . 
SANDS/SOI 248RR           .    .   46      .      .     34   1    . 
 
GARST/9221RR              .    .   46      .      .     27   1    . 
RENZE/R2809R              .    .   46      .      .     30   1    . 
KRUGER/K-242RR            .    .   46      .      .     27   1    . 
TOP FARM/TF6218RR         .    .   46      .      .     25   1    . 
KRUGER/K-292+RR           .    .   45      .      .     29   1    . 
 
KALTENBERG/KB222RR        .    .   45      .      .     26   1    . 
KRUGER/K-261RR            .    .   45      .      .     27   1    . 
GREAT LAKES/GL2700RR      .    .   45      .      .     27   1    . 
GOLDEN HARVEST/H1274RR    .    .   45      .      .     27   1    . 
PRAIRIE BRAND/PB2830RR    .    .   45      .      .     28   1    . 
 
SANDS/EXP 2727RR          .    .   45      .      .     26   1    . 
KRUGER/K-311+RR           .    .   45      .      .     32   1    . 
ASGROW/AG2001             .    .   45      .      .     26   2    . 
RENZE/R2509R              .    .   45      .      .     25   1    . 
HOEGEMEYER/217RR          .    .   45      .      .     31   2    . 
 
PRAIRIE BRAND/PB2430RR    .    .   45      .      .     26   1    . 
KRUGER/K-230RR            .    .   45      .      .     28   1    . 
MUSTANG/M-229RR           .    .   45      .      .     29   1    . 
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KRUGER/K-303RR/STS        .    .   44      .      .     30   1    . 
KRUGER/K-292RR            .    .   44      .      .     29   1    . 
 
LATHAM/EX-437RR           .    .   44      .      .     28   1    . 
PRAIRIE BRAND/PB2290RR    .    .   44      .      .     27   1    . 
STINE/2703-4              .    .   44      .      .     30   1    . 
NK BRAND/S28-V8           .    .   43      .      .     29   1    . 
CROPLAN GENET./R2606      .    .   43      .      .     27   1    . 
 
 
Table 8. Roundup ready maturity group-II trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                        ******** ENTRIES TESTED ONE YEAR  ********* 
MUSTANG/M-244RR           .    .   43      .      .     29   1    . 
HOEGEMEYER/EXP2301RR      .    .   43      .      .     28   1    . 
KRUGER/K-299RR            .    .   43      .      .     27   2    . 
PRAIRIE BRAND/PB3133RR    .    .   43      .      .     28   1    . 
LATHAM/EX-857RR           .    .   43      .      .     28   1    . 
 
PRAIRIE BRAND/PB2520RR    .    .   43      .      .     27   1    . 
HOEGEMEYER/283RR          .    .   43      .      .     29   2    . 
GREAT LAKES/GL2500RR      .    .   43      .      .     26   1    . 
DYNA-GRO/DG3243RR         .    .   43      .      .     26   1    . 
LATHAM/EX-447RR           .    .   43      .      .     25   1    . 
 
GOLDEN HARVEST/H2595RR    .    .   43      .      .     27   1    . 
STINE/2101-4              .    .   42      .      .     25   1    . 
GOLDEN HARVEST/H1238RR    .    .   42      .      .     26   2    . 
JACOBSEN/J794RR           .    .   42      .      .     25   2    . 
MUSTANG/M-231RR           .    .   42      .      .     25   1    . 
 
TERRA/TS2481RR            .    .   42      .      .     31   2    . 
TERRA/TS246RR             .    .   42      .      .     26   1    . 
KRUGER/K-252RR            .    .   42      .      .     27   1    . 
LATHAM/EX-927RR           .    .   42      .      .     31   1    . 
GREAT LAKES/GL2300RR      .    .   42      .      .     26   1    . 
 
DEKALB/CX285RR            .    .   41      .      .     31   3    . 
KRUGER/K-273RR            .    .   41      .      .     26   1    . 
PRAIRIE BRAND/PB3030RR    .    .   41      .      .     31   2    . 
SANDS/EXP 2424RR          .    .   41      .      .     26   2    . 
DENBESTEN/DB2899RR        .    .   41      .      .     29   2    . 
 
PRAIRIE BRAND/PB2850RR    .    .   41      .      .     29   2    . 
KAUP/282R                 .    .   41      .      .     26   2    . 
MYCOGEN/ATLAS 5203RR      .    .   41      .      .     28   1    . 
HY-VIGOR/2472RR           .    .   41      .      .     26   1    . 
KRUGER/K-299RR/SCN        .    .   41      .      .     27   1    . 
 
 
Table 8. Roundup ready maturity group-II trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
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                        ******** ENTRIES TESTED ONE YEAR  ********* 
LATHAM/EX-677RR           .    .   40      .      .     26   1    . 
HY-VIGOR/2700RR           .    .   40      .      .     28   1    . 
US SEEDS US/S2409RR       .    .   40      .      .     26   2    . 
WILFARM SEEDS/WF230RR     .    .   40      .      .     25   2    . 
DYNA-GRO/DG3214RR         .    .   40      .      .     29   2    . 
 
PRAIRIE BRAND/PB2102RR    .    .   39      .      .     27   2    . 
US SEEDS US/S2009RR       .    .   39      .      .     31   2    . 
NK BRAND/X9924R           .    .   39      .      .     28   2    . 
DEKALB/CX257RR            .    .   39      .      .     24   1    . 
LATHAM/EX-667RR           .    .   39      .      .     26   1    . 
 
KALTENBERG/KB242RR        .    .   39      .      .     26   1    . 
DEKALB/CX262RR            .    .   38      .      .     29   1    . 
THOMPSON/T-3208RR         .    .   38      .      .     29   1    . 
STINE/2506-4              .    .   38      .      .     25   1    . 
SANDS/EXP 2392RR          .    .   36      .      .     29   3    . 
 
KRUGER/K-284RR            .    .   36      .      .     27   2    . 
THOMPSON/EX9711RR         .    .   35      .      .     25   1    . 
MYCOGEN/ATLAS 5284RR      .    .   35      .      .     27   3    . 
KAUP/271R                 .    .   35      .      .     29   1    . 
KAUP/272R                 .    .   34      .      .     30   2    . 
 
SANDS/EXP 2829RR          .    .   34      .      .     26   2    . 
PRAIRIE BRAND/PB2331RR    .    .   33      .      .     25   1    . 
DAIRYLAND/DSR-293/RR      .    .   33      .      .     28   1    . 
TERRA/TS216RR             .    .   32      .      .     26   1    . 
KRUGER/K-293RR            .    .   30      .      .     30   1    . 
 
KAUP/269R                 .    .   30      .      .     29   3    . 
KRUGER/K-270RR            .    .   29      .      .     28   3    . 
RENZE/R2600R              .    .   27      .      .     29   3    . 
SANDS/SOI 275RR           .    .   25      .      .     24   2    . 
US SEEDS US/S2709RR       .    .   25      .      .     28   3    . 
 
 
Table 8. Roundup ready maturity group-II trial (continued). 
__________________________________________________________________________ 
                                                        --- 1999 --- 
                        --- YIELD ---    -- 1998 --              ## 
                                         **     **          +    REL. 
--- BRAND / ENTRY ---   3YR  2YR  '99    PROT.  OIL     HT. LDG. MAT. 
__________________________________________________________________________ 
                         --- bu/ac ---    ---  %  ---    in. 
                        ******** ENTRIES TESTED ONE YEAR  ********* 
SANDS/EXP 2792RR          .    .   24      .      .     29   3    . 
MUSTANG/M-271RR           .    .   23      .      .     26   2    . 
ASGROW/AG2702             .    .   19      .      .     29   3    . 
__________________________________________________________________________ 
TEST AVERAGE:             .    .   43      .      .     28   1 
LSD(5%) VALUES ($):       .    .    8 
MIN.TOP-YIELD VALUE ($):  .    .   47 
COEF. OF VARIATION (#):   .    .   12 
__________________________________________________________________________ 
* Ck = maturity group check, ** see protein & oil comments. 
$ See yield comments,  + 1= excellent, 5= poor. 
# Cv - a measure of experimental error, 15% or less is desirable. 
## Hail damage and frost prevented a relative maturity score for 1999. 
 
 107
OAT RESEARCH 
 
Dale Reeves and Lon Hall 
 
Plant Science 9917 
 
 
 
Oat research at the Southeast 
Research Farm is used for variety 
release and oat foliar fungicide 
screening.   The oat foliar fungicide 
research is a cooperative effort with 
Extension pathologist Marty Draper.  
Due to a severe hail storm just after 
heading, the plants were damaged 
severely enough to abandon this 
location. 
 
     The most important characteristics 
for varietal release are yield, yield 
stability, and test weight; however, there 
may be several factors that will 
contribute to the increase of these 
characteristics.  Genetics, lodging 
resistance, Barley Yellow Dwarf 
resistance, crown rust, and stem rust 
resistance all contribute to increased 
yield and test weight.  Some other 
characteristics that are considered when 
releasing a variety are hull percent, high 
protein, high oil, low oil, plant height, 
maturity, hulled or hulless, and hull 
color. 
 
     The quality of the oat may determine 
the consumer.  The millers want a high 
protein; whereas, the livestock producer 
wants a high oil, high protein, and tall 
variety.  The race horse industry want a 
white hulled variety with very high test 
weight. 
 
     A total of 978 plots were planted on 
soybean ground at the southeast 
research farm, they included seven 
breeding nurseries,  and an oat foliar 
fungicide trial.  The Uniform Early 
Nursery is made up of advanced early 
lines, usually one to three each from 
several states.  These lines are also 
grown in these states, the data collected 
provides information needed for varietal 
release. The Tri-State regional nursery 
is made up of 30 lines and 6 checks.  
The 30 lines consist of 10 advanced 
lines from each Minnesota, North 
Dakota, and South Dakota. The best 
lines will be entered in either the 
Uniform Early Nursery or the Uniform 
Midseason Nursery the following year. 
 
     Plant breeding is a long drawn out 
process. It takes, on average, 
approximately 10 years from the initial 
cross to varietal release if every things 
goes well.  There are approximately 
40,000 non segregating lines evaluated 
for each variety released. 
 
         One method we are using to 
speed up the process is the single seed 
descent method.  Kernels are hand 
picked from bulk lines (segregating 
crosses) on basis of color, kernel size, 
kernel shape, busted tip (thin hull), and 
in the case of hulless oats a large, 
hairless, white groat.  In the fall 
greenhouse the plants from these seeds 
are inoculated with several crown rust 
strains, the susceptible plants are 
discarded.  A single seed from each 
plant is harvested; these seeds are 
planted one to a pot in the spring 
greenhouse.  Hopefully, there is enough 
seed from this single plant to plant a 
single plot for the summer crop.  It is 
possible to have yield plots two years 
after the initial cross is made by 
advancing the generations in the 
greenhouse. 
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Selection of an alfalfa cultivar 
to meet your specific needs can be a 
daunting process.  There are 
numerous cultivars on the market 
plus new releases annually.  Even 
though our cultivar yield trial doesn’t 
contain all the available cultivars, it 
should be a helpful tool in assisting 
you in identifying cultivars suitable 
for your specific needs.  The 
following table (Table 1) provides 
forage production data for 26 alfalfa 
cultivars that are currently on the 
market.  Tons of dry matter yield are 
shown for four individual cuttings in 
1999, total 1998 production, 2-year 
total production, and a potato 
leafhopper resistance rating for this 
year's second cutting.   Cultivars are 
ranked from highest to lowest 1999 
total forage production.  The least 
significant difference (LSD) listed at 
the bottom of the table is used to 
identify significant differences 
between the cultivars.  If the 
difference in yield between two 
cultivars exceeds the given LSD, 
then they are significantly different.    
 
 The alfalfa cultivar yield trial 
was established in April, 1997.  Six 
replications of each cultivar were 
planted at 15 lbs pure live seed/acre.  
Fifty pounds of super phosphate 
(P2O5) was applied preplant in 1997.   
Super phosphate was also applied in 
1998 and 1999 (30 and 90 
pounds/ac, respectively) according 
to recommendations from the South 
Dakota State Soil Testing 
Laboratory.  Plots were harvested 
four times in both 1998 and 99 with a 
sickle-type harvestor to measure 
forage yield.   Fresh herbage weights 
were obtained in the field 
immediately following plot removal.  
Subsamples were taken from the 
fresh herbage to determine percent 
dry matter.  Data were analyzed by 
analysis of variance and yield 
differences among cultivars were 
tested by the LSD procedure at the 
0.05 level of probability.  Alfalfa 
cultivars were evaluated for maturity 
prior to harvest. 
 
 Forage production was good 
in 1999.  However, total yield was 
approximately 30% lower than that 
obtained in 1998.  Some of this 
reduction in yield could be caused by 
the potato leafhopper damage on the 
second cutting.  Four harvests 
produced an average total alfalfa 
yield of 5.93 tons of dry matter per 
acre and the highest yielding entry 
produced 6.35 tons per acre.  This 
trial will also be evaluated in 2000 for 
forage production. 
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Table 1.  Forage Production for Alfalfa Cultivars.  SE Farm; Beresford, SD. 
 1999 1998 2-year 1999 
Cultivar 27 
May 
7 
July 
5 
Aug. 
1 
Oct. 
Total Total Total 7 July 
 -------------------- Tons dry matter/acre ------------------ PLH 
ratinga 
Ciba 2444 2.30 1.51 1.76 0.78 6.35 8.89 15.24 2.0 
Pioneer Brand 5454 2.25 1.38 1.89 0.72 6.25 8.52 14.77 2.3 
Amerigraze 401+Z 2.21 1.37 1.82 0.82 6.21 8.77 14.98 2.0 
ICI 631 2.18 1.37 1.89 0.77 6.20 8.56 14.76 2.3 
Avalanche +Z 2.17 1.43 1.82 0.78 6.20 8.65 14.85 2.2 
Depend +Ev 2.12 1.40 1.83 0.84 6.20 8.75 14.95 2.0 
TMF Multiplier II 2.66 1.20 1.63 0.69 6.18 8.75 14.93 3.2 
WL 325HQ 2.25 1.31 1.76 0.83 6.16 8.98 15.14 2.7 
DK 140 2.19 1.32 1.85 0.69 6.06 8.82 14.88 2.0 
Asset 2.13 1.37 1.78 0.79 6.06 8.89 14.95 2.7 
Pioneer Brand 5312 2.13 1.32 1.88 0.71 6.03 9.19 15.22 2.7 
Excalibur II 2.13 1.26 1.80 0.80 6.00 9.06 15.06 2.3 
Ciba 2888 2.15 1.27 1.75 0.72 5.89 9.50 15.39 2.8 
DK 127 2.25 1.28 1.70 0.64 5.87 8.56 14.43 2.2 
WL 324 2.06 1.32 1.69 0.80 5.87 8.70 14.57 2.8 
Rhino 1.95 1.32 1.78 0.80 5.83 9.08 14.91 2.8 
5347 LH 2.00 1.38 1.76 0.69 5.82 9.00 14.82 2.5 
Innovator +Z 2.12 1.34 1.72 0.62 5.80 8.36 14.16 2.2 
Spartan 2.08 1.30 1.74 0.68 5.80 8.68 14.48 2.7 
ICI 620 2.01 1.40 1.70 0.66 5.77 8.70 14.47 2.2 
Complete 2.07 1.30 1.70 0.70 5.76 8.46 14.22 2.0 
DK 142 2.05 1.28 1.75 0.65 5.73 8.31 14.04 2.5 
Rainier 2.08 1.28 1.71 0.66 5.73 8.91 14.64 2.5 
Spur 2.06 1.22 1.72 0.73 5.73 8.52 14.25 2.5 
Ace  1.99 1.17 1.72 0.70 5.56 8.04 13.60 3.0 
Vernal 1.87 1.24 1.61 0.53 5.24 8.12 13.36 2.7 
         
Mean 2.13 1.32 1.76 0.72 5.93 8.72 14.66 2.5 
Maturity Late 
bud 
Early 
flower
Late 
bud 
Bud     
LSD (0.05) 0.25 0.13 0.16 NS 0.58 0.63 1.11 0.5 
 a Potato leafhopper resistance ratings:  North American Alfalfa Improvement 
Conference 
 1  No apparent injury 
 2  Very minor stunting and yellowing 
 3  Moderate stunting, yellowing is evident on 20-40% of leaves 
 4  Significant injury, plant showing stunting with yellowing on 40-60% of leaves 
5  Severe injury, plants with severe stunting, yellowing or reddening evident on 
60-100% of leaves 
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INTRODUCTION 
 
Weed evaluation and extension 
demonstration plots provide weed control 
data for counties served by the Southeast 
Experiment Farm.  The station is the 
major site for many corn and soybean 
weed control studies.  The tests provide 
information on special local weed 
problems and management systems 
typical for producers in the area. 
 
The tests provide data and are a 
source of training material for extension 
programs.  The information is utilized in 
county extension meetings and for 
statewide programs. 
 
1999 Season 
 
Field tests emphasize weed control 
in corn and soybeans.  Several tests were 
initiated in 1999 to evaluate control of 
species weeds including common 
waterhemp, velvetleaf, field sandbur, and 
cocklebur. Side-by-side comparisons of 
herbicides in corn and soybeans were 
established; including demonstrations of 
herbicide programs for herbicide resistant 
crops. 
 
Weather conditions in early season 
seriously reduced results in 1999.  
Meaningful weed control or yield data 
could not be collected from most studies.  
Parts of some plot areas were too wet in 
early season; planting was delayed.  The 
hail and very heavy rain destroyed most 
tests that were in early stages.  Soybean 
stand was reduced over 90% and parts of 
most plots were flooded. 
 
1999 Data Reports 
 
Weed control data reported provide 
comparative performance under 1999 
conditions.  Crop stand loss and reduced 
crop vigor was a factor in treatment 
performance. 
 
The cooperation and direct 
assistance from station personnel is 
acknowledged.  Field equipment and 
management of the plot areas are 
important contributions to the project.  
Extension agents provide assistance with 
tours and utilize the data in direct 
producer programs. 
 
NOTE: Data reported in this publication are results from field tests that include product uses, 
experimental products or experimental rates, combinations or other unlabeled uses for 
herbicide products.  Users are responsible for applying herbicide according to label 
directions.  Refer to the appropriate weed control fact sheet available from county 
extension offices for herbicide recommendations. 
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Table 1. Cocklebur Control in Corn 
 
Demonstration Precipitation: 
Variety: Dekalb 493RR    PRE 1st week 1.71 inches 
Planting Date: 5/27/99  2nd week 0.30 inches 
PRE: 5/27/99    POST 1st week 2.45 inches 
POST: 6/23/99; Corn 5 lf, 3 collar; Cocb 2-4 lf.  2nd week 2.04 inches 
Soil: Loam; 2.4% OM; 7.0 pH 
Cocb=Common cocklebur 
 
COMMENTS: Heavy cocklebur pressure.  Early evaluations for most postemergence treatments were very 
good.  Late ratings primarily on regrowth from plants not completely killed with 
postemergence treatments.  Yields reflect weed control. 
 
 % Cocb % Cocb Yield 
Treatment Rate/ac 7/10/99 7/28/99 bu/ac 
Check ---- 0 0 78 
PREEMERGENCE 
Python+Dual II Magnum 1 oz+2 pt 93 65 75 
Harness+atrazine 2.5 pt+1 qt 80 48 78 
Axiom+atrazine 23 oz+1 qt 80 50 77 
 
PREEMERGENCE & POSTEMERGENCE 
Harness&Roundup Ultra+AMS 2.5 pt&1 qt+8.5 lb/100 gal 73 59 66 
Harness+atrazine& 2.5 pt+1 qt& 
   Roundup Ultra+AMS    1 pt+8.5 lb/100 gal 85 74 80 
 
POSTEMERGENCE 
Buctril 1 pt 83 78 89 
Buctril/atrazine 2.25 pt 86 78 81 
Clarity .5 pt 93 81 87 
Marksman 2.75 pt 96 86 85 
Shotgun 3 pt 94 86 88 
 
Permit+X-77 1 oz+.5% 99 96 89 
Beacon+COC+28% N .76 oz+1 qt+4 qt 96 87 82 
Hornet+X-77+28% N 2.4 oz+.25%+2.5% 97 93 94 
 
2,4-D amine 1 pt 93 83 96 
2,4-D ester 8 oz 95 89 91 
 
Laddok S-12+COC+28% N 2.33 pt+1 qt+1 qt 95 85 94 
Northstar+X-77+28% N 5 oz+.25%+4 qt 97 88 86 
Distinct+X-77+28% N 6 oz+.25%+1.25% 90 84 83 
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Table 2.    Pre Followed by Hornet for Cockelbur Control 
 
RCB; 3 reps Precipitation: 
Variety: Dekalb 493RR    PRE 1st week 1.71 inches 
Planting Date: 5/27/99  2nd week 0.30 inches 
PRE: 5/27/99    POST 1st week 2.45 inches 
POST: 6/23/99; Corn 5 lf, 3 collar; Cocb 2-4 lf.   2nd week 2.04 inches 
Soil: Loam; 2.4% OM; 7.0 pH  
Cocb=Common cocklebur 
 
COMMENTS: Evaluation of cocklebur control with rates of preemergence and postemergence herbicides.  
Preemergence atrazine combinations were not satisfactory.  Hornet rates produced similar 
results. 
 
 % Cocb % Cocb Yield 
Treatment Rate/ac 7/1/99 7/16/99 bu/ac 
Check ---- 0 0 56 
 
PREEMERGENCE 
Bicep II Magnum 1.6 qt 77 45 86 
 
PREEMERGENCE & POSTEMERGENCE 
Bicep II Magnum&Hornet+X-77+28% N 1.6 qt&2 oz+.25%+2.5% 93 88 90 
Bicep II Magnum&Hornet+X-77+28% N 1.6 qt&2.4 oz+.25%+2.5% 89 79 93 
Bicep II Magnum&Hornet+X-77+28% N 1.6 qt&3.2 oz+.25%+2.5% 98 86 81 
 
PREEMERGENCE 
Guardsman 3.5 pt 42 18 79 
 
PREEMERGENCE & POSTEMERGENCE 
Guardsman&Hornet+X-77+28% N 3.5 pt&2 oz+.25%+2.5% 90 82 83 
Guardsman&Hornet+X-77+28% N 3.5 pt&2.4 oz+.25%+2.5% 95 83 81 
Guardsman&Hornet+X-77+28% N 3.5 pt&3.2 oz+.25%+2.5% 94 77 86 
 
PREEMERGENCE 
Surpass 100 2.25 qt 60 42 77 
 
PREEMERGENCE & POSTEMERGENCE 
Surpass 100&Hornet+X-77+28% N 2.25 qt&2 oz+.25%+2.5% 93 86 75 
Surpass 100&Hornet+X-77+28% N 2.25 qt&2.4 oz+.25%+2.5% 87 79 81 
Surpass 100&Hornet+X-77+28% N 2.25 qt&3.2 oz+.25%+2.5% 94 97 86 
 
          LSD (.05)  7 6 15 
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Table 3.   Grass Product Antagonism in Soybeans 
 
RCB; 3 reps Precipitation: 
Variety: Prairie Brand 202    POST 1st week  1.50 inches 
Planting Date: 5/28/99  2nd week 0.07 inches 
POST: 7/16/99; Soybean 3-4 in; Grft 4-5 lf; Voco 4-5 lf 
Soil: Silty clay loam; 2.95 OM; 6.2 pH Grft=Green foxtail 
Voco=Volunteer corn 
 
COMMENTS: Moderate foxtail pressure; volunteer corn seeded across plots.  Considerable crop damage from hail and flooding; however all plots in 
this test site were not affected by flooding.  Antagonism for grass control noted for several treatments (*); Select and Flexstar 
combinations had fewer significant antagonism.  Results similar to data in 1998. 
 
 
   Fusion (8 oz) Poast (16 oz) Assure II (5 oz) Select (6 oz) 
Treatment Rate % Grft % Voco % Grft  % Voco % Grft  % Voco % Grft  % Voco % Grft  % Voco      
Check ---- 0 0 84  98 79  81 74  98 80  98 
 
Cobra 8 oz -- -- 78  92 82  65* 34*  69* 80  85* 
FirstRate .3 oz -- -- 59*  98 56*  73 41*  97 73  93 
Flexstar HL 16 oz -- -- 84  97 83  84 44*  89 84  90 
 
Galaxy 32 oz -- -- 70*  94 65*  77 34*  85* 83  92 
Raptor 5 oz 69 63 64*  94 68*  79 62*  89 74  91 
Synchrony .25 oz -- -- 53*  98 66*  83 44*  98 61*  92 
 
          LSD (.05)  9 11 9  11 9  11 9  11 9  11 
  
* = Antagonism 
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SUMMARY 
 
One hundred gilts initially averaging 
70.1 lbs were fed a 3-phase feeding 
program until they reached a market weight 
of 240 lbs.  The two treatments utilized 
were corn-soybean meal (SBM) diets using 
either #2 yellow corn or high oil corn (HOC).  
Normal corn was replaced for HOC on a lb-
for-lb basis with all other feedstuffs being 
included at identical levels.  Pigs were 
housed by treatment in one of two mirror-
image rooms with separate ventilation 
systems.  Five dust measurements were 
taken throughout the trial at 3-week 
intervals.  The only differences observed 
were that grower pigs fed HOC diets tended 
to gain faster (P<0.067) and were more 
efficient (P<0.044) than pigs fed normal 
corn diets.  There were no differences in 
growth performance in the finisher 1, 
finisher 2, or overall growth phases, nor 
were their any differences in backfat 
thickness.  There was a minor tendency 
(P<0.075) for pigs fed the HOC diets to 
have slightly smaller loin eye areas.  
However, this difference may be attributed 
to the fact that the diets were not adjusted 
to have the same calorie:lysine ratio.  The 
major benefit of HOC observed in this trial 
was an approximately 40% reduction in 
dust levels, which is the first time this 
information has been scientifically 
documented.  Based on this data, HOC-
based diets improved grower pig 
performance resulted in a major reduction 
in dust levels.  The decision to use HOC in 
swine diets, therefore, needs to be based 
on economics of the other feed ingredients, 
as well as the benefit of reducing dust 
levels. 
 
INTRODUCTION 
 
 The use of high oil corn in livestock 
diets has received considerable attention in 
recent years.  Previous research at this 
station and other institutions has 
demonstrated the beneficial effects of fat/oil 
additions to swine diets.  These benefits 
include a reduction in feed intake and an 
improvement in feed efficiency without an 
adverse effect on gain or carcass quality.  It 
is generally accepted that fat additions will 
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reduce dust levels in swine barns.  
Research done at the University of 
Nebraska 20 years ago demonstrated that 
additions of choice white grease 
significantly reduced dust levels.  However, 
adding fat to grinder-mixers is a difficult and 
time-consuming job.  However, if the 
additional fat came in the form of HOC, it 
would have no negative effect on feed 
mixing.  Since that work had not been done, 
the objectives of this trial were to be the first 
people to quantify the magnitude of dust 
reduction using HOC, and to evaluate the 
effect of HOC on pig performance and 
carcass quality. 
 
PROCEDURES 
 
 One hundred gilts initially averaging 
70.1 lbs were allotted to one of two dietary 
treatments based on weight.   The 
purchased feeder pigs were supposed to 
come in weighing between 40 and 50 lbs, 
but arrived at the station substantially 
heavier. There were five pigs per pen with 
feed and water offered ad libitum.  The two 
treatments consisted of diets containing 
either normal #2 yellow corn or HOC raised 
on the Southeast Research Farm. The diets 
were identical except that HOC replaced 
normal corn on a lb-for-lb basis (Table 1).  
The pigs were housed by treatment in  two 
mirror-image grow-finish rooms.  There 
were 10 pens per room, and each room had 
a separate mechanical ventilation system.  
Twenty-four hour dust collections were 
made five times throughout the trial at 
approximately 3-week intervals to measure 
dust levels in the rooms.  A three-phase 
feeding system was utilized with diet 
changes made at average pig weights of 80 
and 150 lbs.  At an average weight of 240 
lbs, all pigs were ultrasonically scanned for 
10th rib backfat thickness and longissimus 
muscle area, and the trial was terminated.  
The high oil corn used in this trial was 
approximately 3% higher in oil than the 
normal corn. 
 
Table 1.  Diet composition (% of each feedstuff in the diet). 
        Grower Diet                      Finisher 1 Diet                   Finisher 2 Diet    
Ingredients  Normal HOC  Normal HOC  Normal HOC 
Corn     68.14   73.97    77.96 
High oil corn    68.14    73.97    77.96 
Soybean meal, 44%  28.54 28.54  22.87  22.87  19.07  19.07 
Dical phos      1.21   1.21    1.05   1.05     0.85    0.85 
Limestone      0.86    0.86              0.86   0 .86     0.87    0.87 
Salt       0.25    0.25     0.25    0.25     0.25    0.25 
Vitamin/mineral/     1.00   1.00    1.00    1.00     1.00    1.00 
   Tylosin premix 
 
Calculated levels 
  Lysine, %     1.00  1.00  0.85  0.85  0.75  0.75 
  Calcium, %     0.70   0.70  0.65  0.65  0.60  0.60 
  Phosphorus, %    0.60   0.60  0.55  0.55  0.50  0.50 
  Tylosin, g/ton    100  100  40  40  20  20 
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RESULTS AND DISCUSSION 
 
 Amount of dust collected in the 
twenty-four hour dust periods is shown in 
Table 2.  The first collection was made 3 
weeks into the trial, and subsequent 
collections made approximately every 3 
weeks.  Since there were only two 
observations per day, the data could not be 
statistically analyzed and the numbers 
reported are raw means.  However, when 
looking at the means, there was an 
approximately 40% reduction of dust in the 
room were the pigs received HOC diets.  A 
reduction of this magnitude could potentially 
lead to an improvement in feed efficiency, a 
reduction in respiratory diseases, and a 
reduction in odor since odor-forming 
compounds cling to dust particles.   The 
first three dust measurements were taken in 
the coldest periods of the year so 
ventilation rate was at its lowest while the 
last two measurements were taken as the 
weather warmed up and ventilation rates 
increased.  These differences in ventilation 
rates explain the variability in dust 
reductions in the HOC room. 
 
 Growth performance and carcass 
data are presented in Table 3.  During the 
grower phase, pigs fed the HOC-based 
diets tended to gain faster (P<0.067) and 
were significantly more efficient (P<0.044) 
than pigs fed normal corn.  There were no 
differences in pig performance for the 
finisher 1, finisher 2, or overall growth 
periods.  Backfat thickness was not 
different between the treatments but pigs 
fed HOC tended to have smaller loin eye 
areas (P<0.075).  This could be due to the 
method used to replace normal corn with 
HOC.  Since the replacement was made on 
a lb-for-lb basis, the HOC diets contained 
more calories with the same amount of 
lysine.  This would lead to a higher 
calorie:lysine ratio in the HOC diets, which 
may have affected lean tissue deposition.  
A subsequent trial will be conducted to 
determine the best way to incorporate HOC 
in swine diets. 
 
 These data are the first to 
scientifically show that feeding HOC-based 
diets results in a major reduction in dust 
levels and an improvement in grower 
performance.  Therefore, the decision to 
use HOC in grow-finish diets should be 
based on economic benefits, and the 
benefits of major dust reduction must be 
included in that equation. 
 
Table 2.  Effect of corn type on total mass concentration of dust (mg/m3)  
Period  Normal Corn   High Oil Corn  % Reduction 
 
   1         4.6          2.6         43 
   2         5.6          3.0          47 
   3         8.0          3.3         60 
   4         5.3          3.7         30 
   5         6.1          5.1        16 
 
Average        5.9          3.5        40 
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Table 3.  Effects of corn type on growth performance and carcass characteristics. 
Grower Period    Normal Corn    High Oil Corn    P<.  
Daily gain, lbs  1.44   1.64   0.067 
Feed intake, lbs  3.44   3.45   0.897 
Feed/gain   2.45   2.11   0.044 
 
Finisher 1 Period 
Daily gain, lbs  1.71   1.68   0.762 
Feed intake, lbs  5.09   5.20   0.502 
Feed/gain   3.00   3.09   0.288 
 
Finisher 2 Period 
Daily gain, lbs  1.75   1.74   0.843 
Feed intake, lbs  6.08   6.21   0.446 
Feed/gain   3.48   3.58   0.113 
 
Overall Period 
Daily gain, lbs  1.69   1.71   0.759 
Feed intake, lbs  5.46   5.56   0.458 
Feed/gain   3.22   3.26   0.393 
 
Carcass Data Adjusted to 230 lbs 
10th rib bf thickness, in 0.83   0.88   0.155 
Loin eye area, in2  6.00   5.81   0.075 
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SUMMARY 
 
 One hundred gilts initially 
averaging 46.2 lbs were fed a 3-phase 
feeding program until they reached a 
market weight of 240 lbs.  The three 
treatments utilized were corn-soybean 
meal (SBM) diets using either #2 yellow 
corn (NC), high oil corn replacing normal 
corn on a lb-for-lb basis (HOCLB), or 
high oil corn replacing normal corn 
keeping the lysine:calorie ratio identical 
to that of the normal corn diets 
(HOCLYS).  Other feedstuffs were 
included at levels needed to keep all 
other nutrients at identical levels.  Pigs 
were housed by corn type in two mirror-
image rooms with separate ventilation 
systems.  Three dust measurements 
were taken during the last third of the 
trial.  Grower pigs fed HOCLYS diets 
gained faster (P<0.05) than pigs 
consuming HOCLB diets, and were 
more efficient (P<0.01) than pigs fed 
either NC or HOCLB diets.  There were 
no differences in growth performance in 
the finisher one and  finisher two growth 
phases.  For the overall growth period, 
pigs fed HOCLYS diets tended to 
consume less feed than pigs on the NC 
diet (P<0.08), and both HOC diets 
resulted in more efficient gains than NC 
diets (P<0.05).  There were no 
differences in backfat thickness, but 
there was a minor tendency (P<0.16) for 
pig’s fed the HOCLYS diets to have 
larger loin eye areas than pigs receiving 
HOCLB diets.   A major benefit of HOC 
observed in this trial was an 
approximately 37% reduction in dust 
levels.  Based on this data, HOC diets 
balanced on a constant lysine:calorie 
ratio improved grower and overall pig 
performance with a major reduction in 
dust levels.  The decision to use HOC in 
swine diets, therefore, needs to be 
based on economics of the other feed 
ingredients, as well as the benefit of 
reducing dust levels.  
 
INTRODUCTION 
 
 Over the past two years, this 
station has conducted many trials 
involving high oil corn (HOC) in livestock 
rations.  In a companion paper to this 
report, it was discovered for the first 
time that HOC-based diets reduced dust 
levels in mechanically ventilated grow-
finish barns by approximately 40%.  
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However, HOC was substituted for 
normal corn on a lb-for-lb basis, in that 
trial and only grower performance was 
improved.  Also, there was a minor 
tendency for pigs fed HOC diets to have 
smaller loin eye areas.  There is nothing 
in HOC that would inherently reduce 
muscle growth so the hypothesis was 
that the method of substitution caused 
an imbalance in the lysine to calorie 
ratio resulting in a reduction in loin eye 
area.  Therefore, the objective of this 
trial was to determine the best way to 
incorporate HOC into swine grow-finish 
diets, and to reconfirm the magnitude of 
reduction of dust production by HOC. 
 
 
PROCEDURES 
 
 One hundred gilts initially 
averaging 46.2 lbs were allotted to one 
of three dietary treatments based on 
weight. There were five pigs per pen 
with feed and water offered ad libitum.  
The three treatments consisted of diets 
containing either normal #2 yellow corn 
(NC), or HOC raised on the Southeast 
Research Farm substituted for NC on 
either a lb-for-lb basis (HOCLB) or on an 
identical lysine:calorie ratio to that of 
NC-based diets (HOCLYS).  Other 
feedstuffs were added at levels to insure 
identical levels of all other nutrients 
(Table 1).  The pigs were housed by 
treatment in one of two mirror-image 
grow-finish rooms.  There were 10 pens 
per room, and each room had a 
separate mechanical ventilation system.   
In one room, there were 10 pens of pigs 
receiving the NC diets.  In the other 
room, there were five pens of pigs 
receiving the HOCLB diets and five 
pens receiving the HOCLYS diets.  
Twenty-four hour dust collections were 
made at approximately 3-week intervals 
to measure dust levels in the rooms.  
However, due to equipment 
malfunctions, we were able to only get 
three good readings near the end of the 
trial.  A 3-phase feeding system was 
utilized with diet changes made at 
average pig weights of 80 and 150 lbs.  
The lysine:calorie ratio for the NC and 
HOCLYS diets at the different phases is 
as follows: 40 – 80 lbs: 3.05 g/mcal ME;  
80 - 150 lbs: 2.60 g/mcal ME;  150 – 
240 lbs: 2.27 g/mcal ME.  At an average 
weight of 240 lbs, all pigs were 
ultrasonically scanned for 10th rib 
backfat thickness and longissimus 
muscle area, and the trial then 
terminated.  The high oil corn used in 
this trial was approximately 3% higher in 
oil than the normal corn. 
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Table 1.  Diet composition (lbs per ton of each feedstuff in the complete diet). 
 
 Grower Diet Finisher Diet Finisher 2 Diet 
Ingredients Norm/lb-lba Lys:calb Norm/lb-lb Lys:cal Norm/lb-lb Lys:cal 
Corn/HOH 1362.9 1349.9 1479.6 1458.9 1559.1 1545.6 
Soybean 
meal,44% 
570.8 583.7 457.3 478.0 381.4 395.0 
Dical phos 24.1 24.2 20.9 20.9 17.0 17.0 
Limestone 17.2 17.2 17.2 17.2 17.4 17.4 
Salt 5.0 5.0 5.0 5.0 5.0 5.0 
Vitamin/mineral/
tylosin premix 
20.0 20.0 20.0 20.0 20.0 20.0 
       
a Denotes the composition of both the normal corn and HOC lb-for-lb substitution diets. 
b Denotes the composition of the HOC diets substituted on a constant lysine:calorie ratio. 
 
RESULTS AND DISCUSSION 
 
 Amounts of dust captured during 
the 24-hour collection periods are 
shown in Table 2.  On the average, 
HOC based diets resulted in a 37% 
reduction in dust levels in the grow-
finish barns.  This value is very similar to 
the 40% reduction in dust levels from 
HOC observed in the previous trial.   
The benefits of dust reduction include a 
potential improvement in feed efficiency, 
less respiratory diseases or a reduction 
of severity, a decrease in odor, and a 
better environment for the people 
working in the barns.   
 
 Growth performance and carcass 
data are shown in Table 3.  Grower pigs 
fed HOCLYS diets gained faster 
(P<0.05) than pigs consuming HOCLB 
diets, and were more efficient (P<0.01) 
than pigs fed either NC or HOCLB diets.  
There were no differences in growth 
performance in the finisher 1 and  
finisher 2 growth phases.  For the 
overall growth period, pigs fed HOCLYS 
diets tended to consume less feed than 
pigs on the NC diet (P<0.08), and both 
HOC diets resulted in more efficient 
gains than NC diets (P<0.05).  There 
were no differences in backfat 
thickness, but there was a minor 
tendency (P<0.16) for pigs fed the 
HOCLYS diets to have larger loin eye 
areas than pigs receiving HOCLB diets 
with pigs receiving the NC diet having 
an intermediate loin eye area.  This 
observation supports the hypothesis that 
the smaller loin eye areas observed in 
the previous trial were due to the 
method of HOC incorporation into the 
diets, and not the HOC itself.    
 
These data demonstrate that 
HOC improves pig performance and 
does not adversely affect carcass 
quality when included in diets at a 
constant lysine to calorie ratio as normal 
corn diets.  Also, the inclusion of HOC 
results in a major reduction of dust in 
the barns, benefiting both pigs and 
people. 
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Table 2.  Effect of corn type on total mass concentration of dust (mg/m3)    
 
Period  Normal Corn   High Oil Corn % Reduction 
1         7.980          3.271         59.01 
2         5.334          3.728        30.01 
3         6.076          5.079        16.48 
Average        6.463          4.026        37.71 
 
 
 
Table 3.  Effect of corn type and substitution method on pig performance and carcass 
characteristics.    
 
             _      High Oil Corn   
Grower Period  Normal Corn  Lysine:cal  lb for lb 
 Daily gain, lbs  1.61ab   1.71a   1.55b 
 Daily feed, lbs  3.40   3.28   3.16 
 Feed/gain   2.10c   1.91d   2.03c 
 
Finisher 1 Period 
 Daily gain, lbs  1.83   1.80   1.81 
 Daily feed, lbs  5.19   4.99   5.02 
 Feed/gain   2.85   2.78   2.77 
 
Finisher 2 Period 
 Daily gain, lbs  2.02   1.93   1.98 
 Daily feed. lbs  6.99   6.57   6.64 
 Feed/gain   3.46   3.40   3.35 
 
Overall Period 
 Daily gain, lbs  1.85   1.83   1.87 
 Daily feed, lbs  5.51e   5.21f   5.25ef 
 Feed/gain   2.97a   2.84b   2.81b 
 
Carcass Data at 240 lbs 
10th rib bf thickness, in 0.86   0.85   0.90 
Loin eye area, in2  6.05gh   6.21g   5.89h 
  
ab Means with unlike superscripts differ at the P<0.05 significance level. 
cd Means with unlike superscripts differ at the P<0.01 significance level. 
ef Means with unlike superscripts tend to differ at the P<0.08 significance level. 
gh Means with unlike superscripts tend to differ at the P<0.16 significance level. 
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SUMMARY 
 
One hundred ninety-one 
feeder pigs averaging 37 pounds 
were randomly divided into two 
groups and fed to market weight 
from June through November 1999. 
Pigs were fed either regular or high 
oil corn (HOC) based diets in a 3-
phase program. The HOC diets were 
formulated to have the same 
lysine:calorie ratio as the regular 
corn diets. Pigs were housed in a 
hoop structure with straw bedding. 
Since there was only one group per 
treatment, the data could not be 
statistically analyzed. Therefore, the 
data presented are raw means, and 
numeric differences may or may not 
be real. Pigs fed regular corn had a 
5.8% higher average daily gain than 
those fed high oil corn. The high oil 
corn fed pigs consumed 4.8% less 
feed. They also had 0.05 inches less 
backfat and 0.08 inches greater loin 
depth. Although the pigs fed high oil 
corn had 11 pounds less total gain, 
they still returned $0.67 more per 
head due to less feed consumption. 
 
 
INTRODUCTION 
 
Previous feeding trials have 
shown that feeding high oil corn to 
hogs will decrease feed intake and 
improve feed efficiency. These 
special corn hybrids contain from 
6.0% to 8.0% oil compared to an oil 
content of 3.5% to 4.0% for 
conventional corn. The extra oil HOC 
adds to the ration increases the 
energy level, meaning hogs need to 
eat less feed to consume the same 
amount of calories. However, when 
they eat less feed, pigs are also 
receiving less of the other nutrients 
(amino acids, vitamins, minerals, 
etc.) unless the levels of those 
nutrients have been increased in 
HOC-based diets.  Most 
comparisons of feeding high oil corn 
have been made in traditional 
confinement facilities. The purpose 
of this trial was to evaluate the 
feeding of high oil corn in a hoop 
structure, which is becoming a 
popular type of alternate housing for 
finishing hogs. This trial was set up 
as a simple demonstration. The data 
has not been statistically analyzed; 
therefore caution should be 
exercised in interpreting the results. 
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PROCEDURES 
 
One hundred ninety-one 
feeder pigs were randomly assigned 
to one of two sides of a 30’ x 84’ 
straw-bedded hoop structure located 
at the Southeast Research Farm, 
Beresford, SD. The building was 
divided lengthwise with stock panels 
into two identical halves. One group 
was fed rations containing regular 
corn, and the other group was fed 
rations containing high oil corn. A 3-
phase feeding program was utilized, 
with phase changes made at pig 
weights of 80 and 130 pounds. The 
HOC diets were formulated to have 
the same lysine:calorie ratio as the 
regular corn diets. The pigs were 
weighed going into the building and 
again at slaughter. Feed was 
commercially manufactured with 
deliveries recorded for each group. 
Carcass data including backfat, loin 
depth, and percent lean was 
collected at the slaughter plant. 
 
RESULTS AND DISCUSSION 
 
Growth performance of the 
pigs is presented in Table 1. The 
pigs fed the control diet gained 0.1 
pounds more per day and had 11 
pounds more total gain. The pigs fed 
high oil corn consumed 0.24 pounds 
less feed per day resulting in 31  
 
 
 
pounds less total feed consumed per 
pig. There was little difference in 
feed conversion.  
 
Dressing percent was 
identical for the two groups. The high 
oil corn group had 0.05 inches less 
backfat, perhaps partially due to the 
lighter carcass weight. The pigs fed 
high oil corn also had a slight 
advantage in loin depth and yielded 
0.7 percent more lean than the 
control group. 
 
An income statement for each 
group of pigs is shown in Table 2. 
Savings in feed costs for the high oil 
corn group amounted to $1.62 per 
pig. This reflects an average feed 
price of $105.00 per ton including 
grinding and delivery. The extra 
$0.05 in overhead costs for the 
control pigs is interest cost for the 
extra feed. No premium for the high 
oil corn was calculated into these 
costs. 
 
The high oil corn group 
earned $0.59 more per cwt. in lean 
premium, but had a gross return of 
$1.00 less per head due to the 
lighter market weight. However, the 
reduced feed intake of that group still 
resulted in a return of $0.67 per head 
more than the control group.  
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Table 1. Growth performance and carcass data. 
 CONTROL HIGH OIL CORN 
Number of head 97 94 
Starting weight, lbs. 35 38 
Ending weight, lbs. 248 240 
   
Average daily gain, lbs. 1.71 1.61 
Average daily feed intake, lbs. 5.19 4.95 
Feed / Gain 3.04 3.07 
   
Carcass weight, lbs. 180 175 
Dressing per cent 72.8 72.8 
Backfat, in. 0.80 0.75 
Loin depth, in. 2.12 2.20 
Per cent lean 52.0 52.7 
 
 
Table 2. Income statement on a per pig basis. 
 CONTROL HIGH OIL CORN 
Feeder pig $30.00 $30.00 
Feed $34.07 $32.45 
Bedding $2.56 $2.56 
Labor $2.26 $2.26 
Overhead $4.44 $4.39 
   
Total expenses $73.33 $71.66 
   
Base carcass price $44.11 $44.26 
Lean premium per cwt. $1.75 $2.34 
Net carcass price per cwt. $45.86 $46.60 
   
Total carcass value $82.55 $81.55 
   
Net income per head $9.22 $9.89 
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SUMMARY 
 
Two hundred seventy-nine 
gilts weighing 70 pounds were 
randomly allotted to either a partially 
slatted 36' x 40' confinement barn 
(100 pigs) or a 30' x 84' straw-
bedded hoop barn (179 pigs). 
Average daily gain for pigs in the 
hoop barn was 4.2% higher than 
pigs in the confinement barn, 
however, the pigs in the hoop barn 
ate 9.1% more feed, and had a 4.5% 
poorer feed conversion than the pigs 
fed in the confinement barn. There 
was no difference in loin depth, but 
the confinement-raised pigs had 0.13 
inches less backfat and yielded 0.9% 
more lean. In this trial, the 
confinement-raised pigs returned 
$0.72 more per head than those 
raised in the hoop barn. However, it 
was conducted in the winter, which is 
typically the worst time of the year 
for hoop barns. 
 
INTRODUCTION 
 
Profit margins are extremely 
tight in the swine industry. To make 
a profit, producers must increase the 
value of their end product and/or 
reduce their costs. Facilities are one 
area costs may be trimmed. In the 
last few years, hoop barns have 
gained popularity as a low cost,  
 
easy-to-construct, alternative 
building. These buildings consist of a 
tarp stretched over a set of arched 
rafters made of tubular steel. This 
“hoop frame” roof is constructed on 
four-foot high sidewalls. They 
generally carry a 10- to 15-year 
warranty and cost about one-third as 
much as conventional confinement 
buildings, making them an attractive 
option for new or expansion 
construction. 
 
There are other advantages to 
this type of structure in addition to 
the lower start-up costs. First, these 
are not specialized structures. If 
circumstances dictate a break from, 
or discontinuation of swine 
production, the building is readily 
available for storing machinery or 
commodities rather than sitting 
empty. Second, since manure is 
handled as a solid, rather than a 
liquid, hoop barns give the public 
perception of being more 
“environmentally-friendly” than 
confinement units with lagoons or 
liquid storage tanks. Thirdly, 
producers can start small and 
expand by adding more buildings as 
their resources allow. 
 
The purpose of this study is to 
look at pig performance, carcass 
1The authors wish to thank the South Dakota Corn Utilization Council and Sioux Steel, Inc. for their 
support of this project 
 data, fixed and variable costs, and 
labor involved with raising pigs in a 
traditional confinement building 
versus a hoop barn. The data 
presented here is from the first 
comparison made with pigs fed from 
November to February. This is not a 
replicated trial, therefore caution  
should be exercised when evaluating 
this data. 
 
PROCEDURES 
 
Two hundred seventy-nine 
gilts weighing 70 pounds were 
allotted to one of two facilities: one 
hundred head to a 36' x 40' partially 
slatted confinement barn and 179 
head to a 30' x 84' straw bedded 
hoop barn. Pigs were fed corn-
soybean meal based diets in a three-
phase program to approximately 250 
pounds. Beginning and ending 
weights were used to calculate 
average daily gain and feed 
conversion. Carcass data was 
collected at the slaughter plant and 
comparisons were made for backfat, 
loin depth, and per cent lean. Hours 
of labor, utilities, bedding, and other 
costs associated with each facility 
were tracked to use in an economic 
analysis. Since there was only one 
observation per treatment, the data 
could not be statistically analyzed. 
Therefore, the numbers presented 
are only raw means, and real 
differences may or may not exist. 
 
RESULTS AND DISCUSSION 
 
Growth performance is 
presented in Table 1.  Average daily 
gain was 4.2% higher and average 
daily feed intake 9.1% higher for pigs 
in the hoop barn. The increase in 
feed intake may be associated with 
the higher maintenance requirement 
for animals housed in the colder 
environment of the hoop barn. This 
increase in feed intake resulted in a 
4.5% poorer feed efficiency for pigs 
raised in the hoop barn versus pigs 
raised in the confinement barn. 
Death loss was 2.2% in the hoop 
barn and 1.0% in the confinement 
barn. Both are well below industry 
average. 
 
Table 1. Growth performance. 
 
 CONFINEMENT HOOP BARN 
Number of head 100 179 
Starting weight, lbs. 70 70 
Ending weight, lbs. 243 256 
Death loss, % 1.0 2.2 
   
Average days on feed 104 109 
Average daily gain, lbs. 1.66 1.73 
Average daily feed intake, lbs. 5.5 6.0 
Feed / Gain 3.31 3.46 
 
Carcass characteristics and 
value are presented in Table 2. Pigs 
in the hoop barn averaged 0.13 
inches more backfat than the 
confinement pigs, however it must 
be kept in mind that their average 
slaughter weight was also 13 pounds 
heavier, which may account for 
some of this difference in backfat. 
Another contributing factor may have 
been the higher feed intakes. If pigs 
consumed excess energy above 
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 maintenance requirements, it would 
be deposited as fat. Loin depth was 
the same for the two groups, but 
confinement-raised pigs yielded 
0.9% more lean and had a higher 
dressing percentage than those 
raised in the hoop barn. 
 
Although the confinement-
raised pigs earned $0.96 more in 
carcass premium, the pigs from the 
hoop barn had carcasses that 
averaged 8 pounds heavier and 
netted $2.03 more per head. The 
base meat price was $39.25 per cwt 
for 172 to 209 pound carcasses, with 
discounts for light and heavy 
carcasses.  
 
Table 2. Carcass characteristics and value. 
 
 CONFINEMENT HOOP BARN 
Number of head 99 175 
Average live weight, lbs. 243 256 
Average carcass weight, lbs. 186 194 
Dressing per cent 76.54 75.78 
   
Average backfat, in. 0.83 0.96 
Average loin depth, in. 2.57 2.57 
Per cent lean 54.0 53.1 
   
Base carcass price per cwt. $38.77 $38.95 
Carcass premium $4.59 $3.63 
Net carcass price per cwt. $43.36 $42.57 
Carcass value per head $80.65 $82.68 
 
Income statements for the two 
environments are shown in Table 3. 
The cost of feed during the trial 
averaged $105 per ton including 
grinding and delivery costs. This 
price is low, but reflects an average 
corn price of $1.68 per bushel and 
an average soybean meal price of 
$173 per ton throughout the feeding 
period. More feed was consumed in 
the hoop barn, totaling $3.67 more in 
feed costs per pig. Labor was valued 
at $7.50 per hour and amounted to 
14 minutes per pig in confinement 
and 16 minutes per pig in the hoop 
barn. Labor excluded feeding, but did 
include routine walk-throughs, 
sorting and loading, and building 
clean out. Labor for manure 
application was included in a custom 
hire rate of $8.00 per 1000 gallons 
for the confinement barn, and $50 
per hour for loading and spreading 
for the hoop barn. 
 
Building depreciation was 
calculated using $200 per pig space 
for the confinement barn with 2.5 
turns per year and a 20-year building 
life. Sixty-seven dollars per pig space 
was used for the hoop barn with 2.5 
turns per year and a 15-year building 
life. Insurance costs were also higher 
for the confinement barn. 
 
Large round bales of oat 
straw were used for bedding in the 
hoop barn. Eight bales were set on 
end in the barn at the start of the 
feeding period, and more straw was 
added as needed to keep the pigs 
clean and comfortable. Thirty-six 
bales were used in the hoop barn 
throughout the feeding period at a 
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 cost of $3.62 per head compared to 
electric and propane costs of $2.74 
per head for the confinement barn. 
Much of the winter weather was 
milder than average during this 
period, especially in the first month 
with record high temperatures, so 
confinement costs may be higher in 
a “typical“ South Dakota winter. 
However, we could also assume that 
performance of the pigs in the hoop 
barn would decrease with colder 
weather as well.  
 
There was $2.75 more in total 
costs per pig in the hoop barn. Extra 
costs incurred were for feed, labor, 
death loss, and bedding, while cost 
savings were realized for manure 
removal, depreciation, insurance, 
and utilities for pigs in the hoop barn. 
Overall, the confinement-raised pigs 
had $0.72 more net income per head 
than those raised in the hoop barn in 
this one-time observation. 
 
As mentioned earlier, this was 
an unreplicated trial and the values 
presented here are not necessarily 
statistically significant. Also, this 
represents one group of hogs fed 
from November to February, typically 
the worst time for hoop barns. Some  
trends can be seen, however, and as 
more groups of pigs are fed out 
through different times of the year, 
more data will be added to the pool 
of information, and stronger 
conclusions can be reached. These 
preliminary results seem to indicate 
that hoop barns are a viable 
alternative in certain situations where 
capital is limited or long term, 
permanent, specialized facilities are 
not desired. 
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Table 3. Income statement. 
 
 COSTS ON A PER PIG BASIS 
 CONFINEMENT HOOP BARN 
Feeder Pig $35.50 $35.50 
Feed1 $29.77 $33.44 
Labor2 $1.73 $2.03 
Manure removal3 $4.32 $4.25 
Death loss $0.43 $1.21 
Electric4 $0.71 $0.00 
Propane5 $2.03 $0.00 
Bedding6 $0.00 $3.62 
Depreciation7 $4.00 $1.79 
Insurance $0.75 $0.06 
Interest8 $2.47 $2.56 
   
TOTAL EXPENSES $81.71 $84.46 
   
RECEIPTS $80.65 $82.68 
   
NET INCOME ($1.06) ($1.78) 
 
                                                          
1 $105.00 per ton. 
2 $7.50 per hour. 
3 $8.00 per 1000 gallons liquid, $50 per hour solid 
4 $0.08 per kilowatt hour 
5 $0.55 per gallon. 
6 36 oat-straw round bales used at $18.00 per bale. 
7 Based on 20-year confinement barn life / 15-year hoop barn life. 
8 10% 
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SUMMARY 
 
One hundred 46-pound gilts 
were housed in a 36' x 40' 
confinement barn and 191 mixed-sex 
feeder pigs weighing 37 pounds 
were placed in a 30' x 84' straw-
bedded hoop barn. They were fed to 
an approximate end weight of 250 
pounds. Since we were making 
comparisons between two different 
barns, we were unable to statistically 
analyze the data. Therefore, the 
numbers presented are raw means, 
and the numeric differences may or 
may not be statistically different. 
Average daily gain for pigs in the 
confinement barn was 6.4% higher 
than pigs in the hoop barn. Average 
daily feed consumption was identical 
for the two groups. The confinement-
raised pigs had 5.9% better feed 
conversion. There was no difference 
in loin depth, but the confinement-
raised pigs had 0.08 inches less 
backfat, 0.9% higher dressing 
percentage, and yielded 1.6% more 
lean. In this demonstration the 
confinement-raised pigs had a gross 
return of $7.37 more per head than 
those raised in the hoop barn. 
Conversely, the pigs raised in the 
hoop barn had $7.35 less per head 
in fixed and variable costs. Much of 
the differences in performance and 
carcass traits can be attributed to 
differences in initial starting weight 
(46 vs. 37 pounds) and sex (gilts vs. 
mixed). 
 
INTRODUCTION 
 
Hoop barns are becoming 
more popular as a low-cost housing 
alternative for swine. They are 
approximately one third the cost of 
confinement barns, are designed for 
smaller group sizes, and use a more 
traditional form of manure storage. 
The data presented here is the 
second of an ongoing comparison 
between hoop barns and traditional 
confinement. The purpose of this 
multi-year study is to look at pig 
performance, carcass data, variable 
costs, fixed costs, and labor involved 
with raising pigs in a traditional 
confinement building versus a hoop 
barn.  
 
PROCEDURES 
 
Two hundred ninety-one 
feeder pigs were individually 
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weighed and 100 gilts averaging 46 
pounds (minimum of 40 pounds) 
were assigned to research in a 36' x 
40' partially slatted confinement 
barn. The remaining 191 head of 
gilts and barrows were the light end 
of the group averaging 37 pounds 
and were housed in a 30' x 84' straw-
bedded hoop barn. Pigs were fed 
corn-soybean meal based diets in a 
three-phase program to an 
approximate end weight of 250 
pounds. The feeding period began in 
July and ended in November. 
Beginning and ending weights were 
used to calculate average daily gain 
and feed conversion. Carcass data 
was collected at the slaughter plant 
and comparisons were made for 
backfat, loin depth, and per cent 
lean. Hours of labor, utilities, 
bedding, and other costs associated 
with each facility were tracked to use 
in an economic analysis. Since there 
was only one observation per 
treatment and the pigs were not 
randomly assigned, the data could 
not be statistically analyzed. 
Differences shown in pig 
performance may or may not be real. 
 
RESULTS AND DISCUSSION 
 
The data presented here is 
from a comparison made with pigs 
fed from July to November. By 
nature of the selection process, the 
pigs in the confinement barn had an 
advantage in growth potential over 
the “leftover” pigs in the hoop barn. 
Keeping this in mind, more emphasis 
should be placed on facility costs 
than on actual pig performance. 
 
Growth performance is 
presented in Table 1. The pigs in the 
confinement barn were used for 
other simultaneous research and 
selected for size and uniformity. 
They had an average starting weight 
that was 9.6 pounds heavier than 
those assigned to the hoop barn. 
This will explain some of the 
performance differences between 
the two groups, since the “leftover” 
pigs placed in the hoop barn had 
less growth to begin with. Also, since 
the confinement barn contained only 
gilts, you would expect the pigs from 
that barn to be leaner than the 
mixed-sex group in the hoop barn 
regardless of barn type. With that 
information in mind, average daily 
gain was 6.2% higher and feed 
conversion 5.9% better for pigs in 
the confinement barn. Daily feed 
intake was equal for both groups. 
Death loss in the confinement barn 
was 3.0%. There was no death loss 
in the hoop barn. 
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Table 1. Growth performance. 
 
 CONFINEMENT HOOP BARN 
Number of head 100 191 
Starting weight, lbs. 46.3 36.7 
Ending weight, lbs. 256 244 
Death loss, % 3.0 0.0 
   
Average days on feed 114 125 
Average daily gain, lbs. 1.77 1.66 
Average daily feed intake, lbs. 5.1 5.1 
Feed / Gain 2.88 3.05 
 
Carcass characteristics and 
value are presented in Table 2. Pigs 
in the hoop barn averaged 0.08 
inches more backfat than the 
confinement pigs. Loin depth was 
similar for the two groups, but the 
confinement-raised pigs yielded 
1.6% more lean and had a 0.9% 
higher dressing percentage than 
those raised in the hoop barn. Again, 
this data is biased due to sex 
differences between the barns. The 
confinement-raised pigs earned 
$1.05 per cwt. more in carcass 
premium. All pigs were adjusted to 
an average base meat price of 
$44.92 per cwt. for 164 to 215 pound 
carcasses, with discounts for light 
and heavy carcasses.  
 
Table 2. Carcass characteristics and value. 
 
 CONFINEMENT HOOP BARN 
Number of head 97 191 
Average live weight, lbs. 256 244 
Average carcass weight, lbs. 188 178 
Dressing per cent 73.7 72.8 
   
Average backfat, in. 0.70 0.78 
Average loin depth, in. 2.14 2.16 
Percent lean 53.9 52.3 
   
Base carcass price per cwt. $44.59 $44.18 
Carcass premium $3.08 $2.03 
Net carcass price per cwt. $47.67 $46.21 
Carcass value per head $89.62 $82.25 
 
Income statements for the two 
environments are shown in Table 3. 
The cost of feed during the trial 
averaged $105 per ton including 
grinding and delivery costs. This 
price is low, but reflects an average 
corn price of $1.62 per bushel and 
an average soybean meal price of 
$162 per ton throughout the feeding 
period. The pigs housed in the hoop 
barn had $2.73 more in feed costs 
per pig due to 11 more days in their 
feeding period resulting from the 
lower initial starting weight.  
 
Labor was valued at $7.50 per 
hour and amounted to 14 minutes 
per pig in confinement and 16 
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minutes per pig in the hoop barn. 
Labor excluded feeding, but did 
include routine walk-throughs, 
bedding, sorting, loading, and 
building clean out. Custom rates 
were used for manure removal and 
labor for manure application is 
included there. The confinement pit 
was pumped and injected at a rate of 
$8.00 per 1000 gallons. The solid 
manure from the hoop barn was 
loaded and spread at a rate of 
$50.00 per hour. 
 
Building depreciation was 
calculated using $200 per pig space 
for the confinement barn with 2.5 
turns per year and a 20-year building 
life. Sixty-seven dollars per pig space 
was used for the hoop barn with 2.5 
turns per year and a 15-year building 
life. Depreciation expense was $2.21 
more per pig for the confinement 
barn. Insurance costs were also 
higher for the confinement barn. 
 
Large round bales of oat 
straw were used for bedding in the 
hoop barn. Eight bales were set on 
end in the barn at the start of the 
feeding period, and more straw was 
added as needed to keep the pigs 
clean and comfortable. Twenty-
seven bales were used in the hoop 
barn throughout the feeding period at 
a cost of $2.54 per head compared 
to electric and propane costs of 
$3.91 per head for the confinement 
barn.  
There was $7.35 more in total 
costs per pig in the confinement 
barn. Extra costs incurred were for 
depreciation, insurance, utilities, 
manure removal, and death loss. 
Pigs fed in the hoop barn had higher 
costs for feed, bedding, and labor. 
There was only a difference of $0.02 
per head in net profit in this one-time 
observation. Had the pigs in the 
hoop barn gained at the same rate 
as those in confinement, it would 
have added $4.63 to their gross 
returns per head assuming carcass 
yield was the same. 
 
As mentioned earlier, because 
of the way this demonstration was 
set up, the data could not be 
statistically analyzed, and the 
numeric differences between the raw 
means may or may not be real. Hoop 
barns do offer cost savings in 
several areas, and pigs perform at 
an acceptable level when fed in that 
type of facility. As more groups of 
pigs are fed, we will get a truer 
picture of the real performance, 
carcass, and economic differences 
that exist in pigs finished in each 
type of environment. The information 
presented does suggest, however, 
that hoop barns are a profitable 
alternative in certain situations where 
capital is limited or long term, 
permanent, specialized facilities are 
not desired. 
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Table 3. Income statement. 
 
 COSTS ON A PER PIG BASIS 
 CONFINEMENT HOOP BARN 
Feeder Pig $32.21 $28.85 
Feed1 $30.50 $33.23 
Labor2 $1.76 $1.95 
Manure removal3 $4.32 $3.35 
Death loss $1.41 $0.00 
Electric4 $3.38 $0.00 
Propane5 $0.53 $0.00 
Bedding6 $0.00 $2.54 
Depreciation7 $4.00 $1.79 
Insurance $0.75 $0.06 
Interest8 $2.91 $2.65 
   
TOTAL EXPENSES $81.77 $74.42 
   
RECEIPTS $89.62 $82.25 
   
NET INCOME $7.85 $7.83 
   
   
1 $105.00 per ton 
2 $7.50 per hour 
3 $8.00 per 1000 gallons liquid, $50.00 per hour solid 
4 $0.88 per kilowatt hour 
5 $0.55 per gallon 
6  27 oat-straw round bales used at $180.00 per bale 
7 Based on 20-year confinement life; 15-year hoop barn life 
 8 10% 
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SUMMARY 
Year-round data from two 
groups of feeder pigs fed in two 
different facilities was combined and 
evaluated. One facility is a 36' x 40' 
confinement barn with hairpin 
gutters. The other facility is a 30' x 
84' straw-bedded hoop barn. Pigs 
had an average starting weight of 55 
pounds and were fed to an 
approximate end weight of 250 
pounds. Since we were making 
comparisons between two different 
barns, we were unable to statistically 
analyze the data. Therefore, the 
numbers presented are raw means, 
and the numeric differences may or 
may not be statistically different. 
Average daily gain for pigs in the 
confinement barn was 4.0% higher 
than pigs in the hoop barn. Average 
daily feed consumption was 3.8% 
higher in the hoop barn. The 
confinement-raised pigs had 7.9% 
better feed conversion. There was 
no difference in loin depth, but the 
confinement-raised pigs had 0.1 
inches less backfat, 0.8% higher 
dressing percentage, and yielded 
1.3% more lean. In the two feeding 
studies summarized here, there was 
a cost savings of $2.31 per head for 
pigs raised in the hoop barn. 
However, the confinement-raised 
pigs had receipts of $2.67 more per 
head and $0.36 more net income 
than those raised in the hoop barn. 
 
INTRODUCTION 
Hoop barns are becoming 
more popular as a low-cost housing 
alternative for swine. They are 
approximately one third the cost of 
confinement barns, are designed for 
smaller group sizes, and use a more 
traditional form of manure storage. 
The data presented here is a 
composite from two comparisons 
completed between hoop barns and 
traditional confinement. The purpose 
of this multi-year study is to look at 
pig performance, carcass data, 
variable costs, fixed costs, and labor 
involved with raising pigs in a 
traditional confinement building 
versus a hoop barn.  
 
PROCEDURES 
The Southeast Research 
Farm at Beresford, SD is the site for 
this study. Facilities there include a 
36’ x 40’ partially slatted confinement 
building with hairpin gutters, and a 
30’ x 84’ hoop barn that utilizes straw 
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bedding. Two groups of feeder pigs 
have been fed out in these facilities 
simultaneously – one in the winter 
and one in the summer. Beginning 
and ending weights were used to 
determine average daily gain and 
feed efficiency. Carcass data was 
collected at the slaughter plant and 
comparisons were made for backfat, 
loin depth, and percent lean. Other 
comparisons analyzed were for 
death loss, labor, utilities, bedding, 
manure removal, and overhead 
costs. Because there was only one 
observation per treatment during 
each feeding period and the pigs 
were not randomly assigned, the 
data could not be statistically 
analyzed. The numbers presented 
are raw means only, and differences 
may or may not be real. 
 
RESULTS AND DISCUSSION 
The data presented here is a 
composite of two different feeding 
trials completed from November 
1998 through November 1999. There 
was some bias in the performance 
and carcass data of one of the 
groups resulting from heavier 
starting weights in the confinement 
barn and the feeding of all gilts 
versus mixed-sex feeder pigs. 
Keeping this in mind, more emphasis 
should be placed on facility costs 
than on actual pig performance. 
 
Growth performance is 
presented in Table 1. The pigs in the 
confinement barn, with a heavier 
average starting weight, had an 
average daily gain 0.07 pounds 
higher than the hoop barn. They also 
consumed 0.2 pounds less feed per 
day and had 8.2% better feed 
conversion. Daily feed intake was 
similar for the two facilities in the 
summer months and substantially 
higher for the hoop barn in the 
winter. The hoop barn pigs had more 
days on feed due to the lighter 
weight at which they went on feed. 
Death loss was greater in the 
confinement barn, however both 
figures are well below industry 
average.  
 
Carcass characteristics are 
presented in Table 2. Pigs in the 
hoop barn averaged 0.1 inches more 
backfat than the confinement pigs. 
Loin depth was similar for the two 
groups, but the confinement-raised 
pigs yielded 1.3% more lean and had 
a 0.8% higher dressing percentage 
than those raised in the hoop barn. 
Again, this data is biased due to sex 
differences between the barns.  
 
Table 1. Growth performance. 
 
 CONFINEMENT HOOP BARN 
Number of head 200 370 
Beginning weight, lbs. 58 53 
Ending weight, lbs. 249 250 
Death loss, percent 2.0 1.1 
   
Average days on feed 109 117 
Average daily gain, lbs. 1.75 1.68 
Average daily feed intake, lbs. 5.3 5.5 
Feed /Gain 3.04 3.29 
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Table 2. Carcass characteristics. 
 
 CONFINEMENT HOOP BARN 
Number of head 196 366 
Average live weight, lbs. 249 250 
Average carcass weight, lbs. 187 186 
Dressing percent 75.1 74.3 
   
Average backfat, in. 0.77 0.87 
Average loin depth, in. 2.36 2.37 
Percent lean 54.0 52.7 
 
Table 3 shows income 
statements for pigs raised in the two 
facilities. The cost of commercially 
manufactured feed averaged $105 
per ton including grinding and 
delivery costs. The pigs housed in 
the hoop barn had $3.20 more in 
feed costs per pig due to their higher 
feed intake and eight more days in 
their feeding period resulting from 
the lower initial starting weight.  
 
Labor was valued at $7.50 per 
hour and amounted to 14 minutes 
per pig in confinement and 16 
minutes per pig in the hoop barn. 
Labor excluded feeding, but did 
include routine walk-throughs, 
bedding, sorting, loading, and 
building clean out. Labor for manure 
application was included in the 
custom rates of $8.00 per 1000 
gallons for the confinement barn and 
$50.00 per hour of loading and 
spreading for the hoop barn. Cost of 
manure removal was similar in the 
winter when more bedding was used 
in the hoop barn. In the summer, 
manure removal costs were less for 
the hoop barn. In some cases it 
might be appropriate to charge the 
manure application costs to a crop 
enterprise as fertilizer expense. 
 
Large round bales of oat 
straw were used for bedding in the 
hoop barn. Eight bales were set on 
end in the barn at the start of the 
feeding period, and more straw was 
added as needed to keep the pigs 
clean and comfortable. Twenty-
seven bales were used in the 
summer and 36 bales in the winter. 
Weather conditions and dunging 
habits of the pigs will cause the 
amount of bedding that is used to 
vary. The straw cost $18 per bale 
and averaged $3.08 per head 
compared to electric and propane 
costs of $3.33 per head for the 
confinement barn. The winter 
feeding period included in this 
summary was extremely mild and 
propane costs were lower than 
normally expected. Average utility 
costs are likely to increase as more 
winter data is added. 
 
Building depreciation was 
calculated using $200 per pig space 
for the confinement barn with 2.5 
turns per year and a 20-year building 
life. Sixty-seven dollars per pig space 
was used for the hoop barn with 2.5 
turns per year and a 15-year building 
life. Depreciation expense was $2.21 
more per pig for the confinement 
barn. Insurance costs were also 
higher for the confinement barn by 
$0.69. 
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There was $2.30 more in total 
costs per pig in the confinement 
barn. Extra costs incurred were for 
manure application, death loss, 
overhead, and utilities. Pigs fed in 
the hoop barn had higher costs for 
feed, bedding, and labor. 
Confinement-raised pigs had $2.67 
more in gross returns and a net profit 
of $0.37 more per head. 
 
As mentioned earlier, because 
of the way this demonstration was 
set up, the data could not be 
statistically analyzed, and the 
numeric differences between the raw 
means may or may not be real. Hoop 
barns do offer savings in overhead 
and utility costs. It appears feed 
costs may be higher and returns may 
be reduced due to lower premiums 
for percent lean. Pig performance 
does not appear to suffer much 
regardless of the time of year pigs 
are fed. As more groups of pigs are 
fed and more data is integrated, we 
will get a better picture of the 
performance, carcass, and economic 
differences that exist in pigs finished 
in each type of environment. The 
information presented does suggest, 
however, that hoop barns are a 
feasible alternative in certain 
situations where capital is limited or 
long term, permanent, specialized 
facilities are not desired. 
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Table 3. Income statement. 
 
 COSTS ON A PER PIG BASIS 
 CONFINEMENT HOOP BARN 
Feeder Pig $33.86 $32.17 
Feed1 $30.14 $33.34 
Labor2 $1.75 $1.99 
Manure removal3 $4.32 $3.80 
Death loss $0.92 $0.61 
Electric4 $2.05 $0.00 
Propane5 $1.28 $0.00 
Bedding6 $0.00 $3.08 
Depreciation7 $4.00 $1.79 
Insurance $0.75 $0.06 
Interest8 $2.69 $2.61 
   
TOTAL EXPENSES $81.76 $79.45 
   
RECEIPTS $85.14 $82.47 
   
NET INCOME $3.38 $3.02 
   
1 $105.00 per ton. 
2 $7.50 per hour. 
3 $7.50 per 1000 gallons liquid, $50.00 per hour solid. 
4 $0.08 per kilowatt hour. 
5 $0.55 per gallon. 
6 $18.00 per bale. 
7 Based on 20-year confinement life; 15-year hoop barn life. 
8 10% 
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SUMMARY 
 
 An experiment was conducted to 
determine the effects of soyhulls and 
Biosaf yeast (Saccharomyces 
cerevisiae) on feedlot performance 
during the receiving period of newly 
weaned calves.  Two energy sources; 
corn and soyhulls were fed with or 
without Biosaf yeast (10 g/hd/d). We 
utilized 154 head of newly weaned steer 
calves (BW=509 lb).  Energy source had 
no effect (P> 0.10) on feedlot 
performance during the 35 day receiving 
period. Inclusion of Biosaf yeast had no 
effect on feedlot performance during the 
35 day receiving period.  Consequently, 
feed cost of gain ($/cwt) was identical 
for all treatments.  These results 
indicate soyhulls can replace corn in 
receiving diets if priced competitively.  A 
longer receiving trial may be needed to 
detect difference in feedlot performance 
due to Biosaf yeast inclusion. 
 
INTRODUCTION 
 
 Starting newly weaned calves on 
feed can be very challenging.  Cattle 
feeders can be faced with feed intake 
problems, health disorders, and 
digestive problems.  The energy density 
of the diet as well as the amount of the 
diet fed can impact the feedlot 
performance during the receiving period 
(first 21-35 day) and the overall health 
status of the cattle during that period. 
 
 Calves fed a high roughage (low 
energy) diet most often have reduced 
performance (ADG and F/G) as 
compared to calves fed a more energy 
dense diet (0.48 Mcal NEg/lb).  
Interestingly, calves fed the higher 
energy diet most often encounter more 
health problems (respiratory, digestive, 
and metabolic disorders) compared to 
calves on a high roughage diet. 
 
One of these specific problems is 
subacute acidosis.  A newly weaned calf 
may go days without eating. When it 
does come to the bunk it often over 
consumes.  If the diet is high in starch, 
over consumption may cause subacute 
acidosis, which can manifest itself by 
causing reduced efficiency throughout 
the feeding period.  One way to 
circumvent this problem is to feed a diet 
that is relatively high in energy but low in 
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 starch.  Soyhulls are an example of a 
feedstuff that meet this criteria.   
 
 Soyhulls are a co-product of 
soybean processing.  Soyhulls 
represent the outer coating of the 
soybean.  The energy density of 
soyhulls is quite high (77% TDN; 0.55 
Mcal NE g/lb).  However, there is little to 
no starch in soyhulls.  The energy is 
derived from the highly digestible neutral 
detergent factor (NDF).  Due to the low 
starch content in soyhulls, the inclusion 
of soyhulls in receiving diets should help 
alleviate metabolic disorders while 
maintaining adequate performance. 
 
 Inclusion of “microenhancers” 
such as Biosaf (Saccharomyces 
cerevisiae) yeast3 may also improve 
feedlot performance during the receiving 
phase period.  First, research has 
shown yeast may have a positive 
associative effect on fiber digestion.  It 
may be plausible to expect Biosaf to 
enhance the NDF digestion of the 
soyhulls in this particular trial.  
Secondly, there is evidence that Biosaf 
increases rumen pH in cattle fed high 
starch diets.  This slight increase in 
rumen pH could help eliminate acidosis 
in cattle with erratic eating behaviors. To 
our knowledge, no one has ascertained 
the efficacy of Biosaf in receiving diets 
with varying levels of starch in the diets.  
Therefore, the objective of this 
experiment was to determine the effects 
of soyhulls and Biosaf on feedlot 
performance during the receiving period 
of newly weaned calves. 
 
 
 
Table 1. Experimental Design 
Energy Source Corn Corn Soyhulls Soyhulls 
Biosaf - + - + 
No. Pens 5 4             4 5 
No. Steers         43           34           34           43 
Initial Wt., lb.       508         511         507         511 
 
MATERIALS AND METHODS 
 
 We utilized 154 head of 
predominately straight-Angus steer 
calves with an average initial weight of 
509 lbs.  These steers were newly 
weaned calves (within 36 hours(h) of 
going on test) from a ranch in western 
South Dakota.  This trial began 
November 3, 1998 and ended 
December 7, 1998 for a total of 35 
days(d).  These steers were randomly 
assigned to four treatments (Table 1). 
 
 Processing on day one included 
vaccinations for IBR, BRSV, BVD, PI3,  
 
 
 
way, Pasteurella and administered 
Dectomax pour-on for internal and 
external parasites.  The steers were not 
implanted during this receiving trial. 
 
 Pens of steers were allowed to 
consume feed ad libitum.  Pens were 
fed once daily beginning at 0830.  The 
appropriate receiving diet (Table 2 and 
3) was fed for the duration of the 35-d 
trial. 
 
 On-test weights were recorded 
approximately 12-h after feedlot arrival. 
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 Steers had access to grass hay and 
water during this period.  Forty-eight 
hours prior to completion of the trial all 
pens were placed on the soyhull diet 
(Table 2) to equilibrate the fill effects on 
final weight. The appropriate 
supplements (Table 3) were fed for the 
entire 35-d period.  Water was removed 
the afternoon before going off test.  
Weekly samples of every ingredient 
(Table 2) of the diet were collected and 
frozen for lab analysis.  Samples were 
ground and analyzed for bulk dry matter 
and Kjeldahl N (crude protein).  Weekly 
samples of the supplements (Table 3) 
were analyzed for total viable yeast 
counts (Silliker Labs, MN). 
 
 Performance data (average daily 
gain, dry matter intakes and feed 
efficiency) were analyzed by procedures 
appropriate for completely random 
design experiments.  Pen was 
considered to be the experimental unit.  
All statistical analyses were conducted 
using the GLM component of SAS. 
 
RESULTS AND DISCUSSION 
 
 Energy Source.  Feedlot 
performance data is illustrated in Table 
4.  Energy source had no effect (P > 
0.10) on feedlot performance during the 
35-d receiving period.  Numerically, 
steers fed corn-based diets gained 9.0% 
faster than steers fed soyhull-based 
diets (2.40 vs. 2.20 lb/d).  It is interesting 
to note the expected NEg was 13% 
higher for the corn-based diets (Table 
2).  Although not illustrated in this report, 
feed cost of gain ($/cwt) was identical 
for all treatments. 
 
 Biosaf.  Inclusion of Biosaf had no 
effect (P > 0.10) on feedlot performance 
during the 35-d receiving period (Table 
4).  Numerically, steers consuming 
Biosaf gained 4% faster than steers 
consuming the control diets (2.34 vs. 
2.25 lb/d).  Also, feed efficiency was 
improved numerically 5% with the 
inclusion of Biosaf (not significant). 
 The lack of significant differences in 
feedlot performance with Biosaf 
inclusion was difficult to explain.  This 
experiment was only 35-d in length.  It is 
plausible that the benefits of Biosaf on 
feedlot performance are not manifested 
in a 35-d period.  In fact, communication 
with Saf Agri personnel would suggest 
that 21-d are needed to alter rumen 
fermentation.  In this case only 14-d 
were left to affect growth rate and 
efficiency.  A longer receiving trial 
(approximately 75-d) may show positive 
results.  
 
  Secondly, with any feeding trial, we 
are concerned about delivering the diet 
we formulated on paper.  Table 5 
illustrates the uniformity of mix of the 
four rations during this trial.  Coefficients 
of variation (CV) less than 10% are 
often thought to be adequate.  Our acid 
detergent fiber CV for the corn/Biosaf 
treatment was the only variable over 
10% (Table 5).  
 
 Finally, we analyzed weekly 
subsamples of the supplement for yeast 
counts.  These results are illustrated in 
Table 6.  Our theoretical target was 50 x 
109 CFU/hd/d.  We observed an 
average intake of only 15 x 109.  As 
shown in Table 6, we experienced 
extreme variation in Biosaf intake during 
the trial.  The entire supplement (Table 
3) used in this trial was manufactured 
the last week of October 1998 in one 
batch.  In fact, only during week 5 
(Table 6) did Biosaf intake exceed the 
recommended level.  This variation in 
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 Biosaf intake may be an artifact of 
testing error or random variation in 
mixing during the manufacturing of the 
supplement.  However, the lack of 
response to feeding Biosaf in this 
receiving trial could be attributed to the 
extreme variation in weekly Biosaf 
intake. 
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Table 2.  Receiving Diet Formulation, % DMB  
 Energy Source 
Ingredient Corn Soyhulls 
    
Corn, rolled 36.86 - 
Soyhulls - 39.86 
Hay, prairie 32.3 32.3 
Hay, alfalfa 15.9 15.9 
Molasses, cane 3.0 3.0 
Soybean meal, 44% 3.0 - 
Supplementa 7.14 7.14 
AS700b 1.8 1.8 
Dry matter, % 84.9 87.5 
Crude protein, % 12.6 12.9 
NEm, Mcal/cwtc 70.7 64.7 
NEg, Mcal/cwtc 43.6 38.7 
aSee Table 3 for formulation 
b2g/lb chlortetracycline; 2g/lb sulfamethazine 
cBased upon tabular feed values 
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Table 3.  Receiving Supplement Formulation 
 Biosaf® 
Ingredient - + 
    
Ground corn 43.93 41.74 
Soybean meal, 44% 35.65 35.65 
Fat 1.8 1.8 
Dicalcium phosphate 8.5 8.5 
KCl 2.55 2.55 
TM Salt 7.0 7.0 
Biosaf Yeasta  2.19 
Vitamin Ab 0.47 0.47 
Vitamin Ec 0.10 0.10 
a1 x 1010 CFU/g of Saccharomyces cerevisiae, strain Sc47 
b13.6 x 106 IU/lb 
c2.27 x 105 IU/lb 
 
 
Table 4.  Feedlot Performancea 
Energy Source Corn Corn Soyhulls Soyhulls SE 
Biosaf® - + - +  
Initial Wt., lb 508 511 507 511 - 
ADG, lb 2.36 2.43 2.14 2.25 0.2
DMl, lb 12.5 12.3 12.4 12.5 0.5
F/G 5.40 5.14 5.73 5.45 0.32
aLS Means      
 
 
 
 
Table 5.  Coefficients of Variation % for Three Variables in The Receiving Diet 
Energy Source Corn Corn Soyhulls Soyhulls 
Biosaf®  - + - + 
Crude Protein 3.2 0.02 4.06 5.40 
Acid Detergent Fiber 12.2 4.5 2.2 0.7 
Neutral Detergent Fiber 9.2 4.9 4.4 3.4 
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Table 6.  Calculated Biosaf® Sc47 (Saccharomyces cerevisiae, Strain Sc47) Intake 
(CFU/hd/d) 
 Biosaf
® 
Week - + 
1           NDa 3.3 x 109 
2 ND 0.4 x 109 
3 ND 4.0 x 109 
4 ND 7.6 x 109 
5 ND 60.0 x 109 
Mean - 15.0 x 109 
aNon-Detectable 
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SUMMARY 
 
Cows grazing native range year 
round at the SDSU Cottonwood 
Research Station were allotted to three 
management systems: Group 1) a 
calving season starting in mid March 
with calves weaned in late October; 
Group 2) a calving season starting in 
mid March with calves weaned in mid 
September; and Group 3) a calving 
season starting early May with calves 
weaned in late October.  Following 
weaning the steer calves are 
transported to the Southeast South 
Dakota Experiment Farm.  For two calf 
crops the steer calves have been fed a 
high grain diet for maximum gain from 
weaning to finish.   
 
Group 2 had a lower mean 
average daily gain than Groups 1 and 3.  
Feed conversion was not affected by 
treatment. There was not a consistent 
indication that Groups 2 and 3 (weaned 
at a younger age) experienced more 
health problems than Group 1.  Group 3 
had the highest mean dressing 
percentage and carcass weight.  
Weaning at a younger age and a longer 
time on feed resulted in higher marbling 
scores for Group 2 compared to Group 
1.  This advantage in marbling was not 
observed for Group 3.  
 
 
INTRODUCTION 
 
When calf prices are high, 
there is a strong incentive to increase 
weaning weights.  This has led many 
cattle producers to start the calving 
season early in the year for older and 
heavier calves at weaning time.  In 
more recent years when calf prices 
have been relatively low in relation to 
input costs, there is a greater 
incentive to reduce costs of 
production. 
 
There is strong interest among 
some cow-calf producers to change 
from a late winter calving to a spring 
calving season to reduce calf death 
loss, disease and input costs.  There 
is limited information to predict how 
production and cost of production will 
change with this management 
adjustment.  The overall objectives of 
this study are to determine the effect 
of time of calving season and 
weaning on: 1) the performance of 
beef cows managed to optimize the 
use of native range, and  2) the 
performance of calves from birth to 
carcass.  The information that is 
reported in this paper addresses the 
second objective. 
 
MATERIALS AND METHODS 
 
This study involves 126 
crossbred cows grazing native range 
pastures at the SDSU Range and 
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Livestock Research Station near 
Cottonwood, SD from November to May 
and pastures near Sturgis, SD during 
the summer.  In the spring of 1996 cows 
were allotted by age and breed 
composition to three management 
systems (Table 1).  
 
All male calves are branded, 
castrated and implanted with Ralgro at 
an average age of approximately 45 
days and reimplanted with Synovex C 
approximately 90 days later. Steers are 
implanted with Synovex S at an 
approximate average age of 200 days 
and with Revalor S at an approximate 
average age of 300 days. Steer calves 
are transported to the Southeast South 
Dakota Experiment Farm, Beresford, SD 
at weaning where they are allotted by 
weight to two pens per treatment and 
fed a high grain diet for maximum gain 
to market weight.  Upon arrival weaned 
calves are fed a receiving diet for 2 
weeks that contains 0.47 Mcal NEg/lb 
dry matter (48.2 % alfalfa hay, 39.9 % 
corn, 8.9 % supplement and 3 % 
molasses on a dry matter basis).  The 
amount of hay is decreased and the 
corn is increased so that after 6 weeks 
calves are full fed a diet that contains 
0.61 Mcal NEg/lb dry matter (79.5% 
corn, 10 % alfalfa, 7.5 % supplement, 3 
% molasses, 28 g/ton rumensin and 8.2 
g/ton Tylan on a dry matter basis) for 
the remainder of the feeding period.   
 
Statistical analyses were 
conducted using SAS. Weights, average 
daily gain, dry matter intake, feed 
conversion, number of days treated and 
cost of medical treatment were analyzed 
by the GLM procedure with pen as the 
experimental unit.  Year and treatment 
were included as independent variables.  
Means were separated using the 
predicted difference option.  The 
percentage choice and the incidence 
of lung and liver lesions were 
analyzed using the Chi-Square 
procedure.  Other carcass 
characteristics were analyzed by the 
GLM procedure with steer as the 
experimental unit and year, treatment, 
and age as independent variables.  
Means were separated using the 
predicted difference option.   
 
RESULTS AND DISCUSSIONS 
 
Due to age, Group 1 (March 
calving/October weaned) was heavier 
at weaning and upon arrival in the 
feedlot (p< 0.05) than the other two 
groups (Table 2).  Group 2 (March 
calving /September weaned) had 
lower average daily gain (p< 0.05) 
than the other two groups.  Dry matter 
intake and feed conversion were 
similar for all treatments.  
 
Group 1 (March calving 
/October weaned) was older and 
heavier at weaning so they required 
less total dry matter (p< 0.05) during 
the feedlot phase compared to the 
other two groups (Table 2). Weaning 
at a younger age (by weaning earlier 
in the year or by calving later and 
weaning at the same time) shifts 
production from grazed forage to 
harvested feeds. 
 
A concern for weaning calves 
earlier than the traditional seven 
months is calf health following 
weaning.  In the first year, the number 
of calves treated early in the feeding 
period was greater for Group 2 
(weaned in mid September; p=.01) 
than Groups 1 and 3 weaned in late 
October (Table 3).  During the second 
year, Group 1 that was the oldest at 
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weaning had the highest percentage of 
calves that were treated for illness, but 
the differences were not significant.  The 
analysis of the number of days treated 
and the cost of medical treatment 
indicates that Groups 2 and 3 did not 
require more medical treatment (Table 
3) than Group 1 that was older at 
weaning. 
 
Evaluation of lung and liver 
lesions at harvest is a tool to evaluate 
previous health status (Table 4).  The 
incidence of each was low and the 
lesions were mostly small, indicating 
that serious health problems did not 
exist in these calves.  The two groups 
weaned at a younger age did not 
experience greater health problems as 
indicated by the number of lesions 
detected. 
 
The higher dressing percentage 
(p< 0.01) of Group 3 and a tendency for 
higher final weights resulted in heavier 
carcass weights (p< 0.001) compared to 
Groups 1 and 2 (Table 4).  Group 2 
(March calving/September weaned) had 
higher mean marbling scores (p< 0.05) 
compared to the other groups.  Studies 
at other research stations have shown 
dramatic increases in quality grades 
when calves were weaned as early as 
90 days of age and fed a high grain 
diet to harvest.  It is interesting that 
the Group 3 steers that started on 
feed at approximately the same age 
and on feed approximately the same 
length of time did not show the same 
advantage in marbling scores.   
 
Steers from the third year of 
this project are currently on feed.  
Feedlot performance, health status 
and carcass information will be 
collected.  An economic analysis 
using cowherd performance and post-
weaning performance of the calves is 
planned.  
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Table 1.  Three management systems. 
Group 1 2 3 
Calving season starts March 15 March 15 May 1 
Weaning time late October mid September late October
No. of cows 42 42 42 
Approximate calving season a 3/15 to 5/14 3/15 to 5/14 5/1 to 6/13 
Approximate breeding season a 6/5 to 8/4 6/5 to 8/4 7/22 to 9/20
Approximate weaning date 10/31 9/14 10/31 
a Breeding and calving seasons start 30 days earlier for the replacement heifers.
 
 
Table 2.  Post weaning performance (Years 1 and 2) 
Group 1 2 3   
Calving season starts March 15 March 15 May 1   
Weaning time Late October mid September late October SEa Probability
Number of steers 30 43 38   
Age at weaning, days 208 173 162   
Days on feed 189 230 220   
Weight, lb      
 Weaning weight  625b 534c 551c 6 <0.001 
 Initial feedlot weight 606b 526c 536c 7 <0.001 
 At last implant 984b 996b 1059c 10 0.001 
 Final weight 1256 1237 1275 20 0.43 
Average daily gain, lb/day      
 Initial feedlot weight to last implant 3.56 3.18 3.44 0.11 0.10 
 Last implant to harvest 3.12 2.84 3.17 0.16 0.34 
 Initial feedlot weight to harvest 3.44b 3.09c 3.37b 0.07 0.02 
Dry matter intake, lb/day      
 Initial feedlot weight to last implant 18.7 17.4 18.9 0.6 0.25 
 Last implant to harvest 22.4 21.6 22.4 0.8 0.78 
 Initial feedlot weight to harvest 20.4 18.9 20.1 0.6 0.22 
Total dry matter per steer, lb 3840b 4350c 4421c 136 0.03 
Feed/Gain      
 Initial feedlot weight to last implant 5.25 5.48 5.54 0.20 0.57 
 Last implant to harvest 7.85 7.87 7.12 0.51 0.52 
 Initial feedlot weight to harvest 5.96 6.12 6.00 0.15 0.74 
  a Standard error of the least square mean. 
b,c Means in a row with uncommon superscripts differ (p< 0.05). 
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Table 3.  Health records. 
Group 1  2  3   
Calving season starts March 15  March 15  May 1   
Weaning time late October SEa mid September SEa late October SEa Probability
% treated for disease        
   Year 1 0.0  21.7  0.0  0.01 
 0/18  5/23  0/19   
   Year 2 25.0  15.8  5.3  0.29 
 3/12  3/19  1/19   
No.of days treated/steer 0.25 0.09 0.20 0.08 0.03 0.08 0.15 
Medical treatment, $/steer 3.13 1.11 1.84 0.94 0.64 0.99 0.25 
a Standard error of the least square mean. 
 
 
Table 4.  Data collected at harvest (Year 1 and 2) 
Group 1  2  3   
Calving season starts March 15  March 15  May 1   
Weaning time late October SEa mid September SEa late October SEa Probability
Number of steers 30  42  38   
Age at slaughter 397  403  392   
Hot carcass weight, lb 761b 12 748b 10 798c 11 <0.01 
Dressing percentage, % 60.9b 0.3 60.4b 0.3 62.4c 0.3 <0.001 
Yield grade 3.12 0.10 3.20 0.09 3.28 0.09 0.50 
Marbling score (5.0=small0) 5.48b 0.13 5.91c 0.12 5.55b 0.12 0.03 
% choice 83.3  90.5  79.0  0.35 
        
Lesions at harvest, Year 2        
   % with liver lesions 0.0  21.7  0.0  0.01 
 0/18  5/23  0/19   
   % with lung lesions 25.0  26.3  6.7  0.31 
 3/12  5/19  1/15   
a Standard error of the least square mean. 
b,c Means in a row with uncommon superscripts differ (p<0.05) 
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INTRODUCTION 
 
Field peas are usually grown 
for human consumption.  However, 
quality problems can make them 
available at times for feeding to 
livestock.  Field peas contain a 
moderate amount of protein (20-
29%) which is highly rumen 
degradable.  They are high in starch 
(41-54%) and low in fiber (< 9%) 
suggesting fairly high energy 
content.  The few cattle feeding 
studies conducted to date have 
focused on their use in dairy cows 
and growing calves.  No feeding 
trials have apparently been 
conducted with finishing cattle fed 
high-energy diets. 
 
     The objectives of this study were 
1) to evaluate yellow field peas as a 
replacement for soybean meal and 
corn grain in a high energy finishing 
diets and 2) to determine whether or 
not rolling altered their value. 
 
MATERIALS AND METHODS 
 
One hundred seventy-nine 
yearling steers of mixed breeding 
were purchased from local sale 
barns.  Upon arrival at the feedlot, 
they were vaccinated (IBR, BRSV, 
BVD, PI3, and Blackleg), treated for 
internal and external parasites, 
implanted with Revalor-S, 
individually ear tagged and weighed.  
From these, 154 steers (average 
weight 914 lb) were randomly 
allotted to 18 pens.  Eight pens were 
16' x 50' with a cement floor and 
partially covered by a roof.  Ten were 
conventional dirt pens measuring 48' 
x 112' with mounds and wind breaks.  
They contained eight and nine steers 
per pen, respectively.  Weights on 
and off test were taken after 
overnight removal of feed and water.  
The interim weight was taken after 
overnight removal of water only. 
 
Finishing diets fed during the 
study are presented in Table 1 on a 
dry matter basis.  The control diet 
was predominantly whole corn, corn 
silage and soybean meal.  The test 
diets contained either whole or rolled 
field peas in place of corn and 
soybean meal.  All three diets 
contained 12.8% crude protein from 
day 1 to 56 and 12.2% from day 57 
to 105.  The field peas were grown at 
the Dakota Lakes Research Farm 
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near Pierre, SD, and shipped to the 
Southeast South Dakota Research 
Farm where the feeding trial was 
conducted. Half were dry rolled at 
the SDSU feedmill in Brookings. 
 
RESEARCH AND DISCUSSION   
 
Feedlot performance data are 
presented in Table 2.  There were no 
differences between whole and 
rolled pea treatments for any of the 
parameters measured (P> 0.10).  
Dry matter intake did not differ 
between control and pea treatments 
from day 1 to 56, day 57 to 105, or 
overall (P> 0.10).  Treatment (control 
vs. pea diets) effects on daily gain 
and feed efficiency, although 
present, were mixed.  Steers 
consuming the pea diets grew faster 
than controls through 56 days on 
feed but slower than 57 to 105 days 
(P< 0.10).  As a result, daily gain did 
not differ among treatments overall 
(P> 0.10).  Feed efficiency was 6% 
better for steers fed the pea diets 
than controls (P< 0.10) through 56 
days on feed.  However, there were 
no differences in the latter half of the 
trial or overall (P> 0.10). 
 
Why treatment differences 
present in the first half of the study 
were either not present, or were 
reversed, in the latter half is not 
clear.  However, it is noteworthy that 
intakes were greater from day 57 to 
105 than from day 1 to 56.  As intake 
increased, so does the rate at which 
feed passes through the digestive 
tract and slowly digested feeds are 
usually utilized to a lesser extent.  
Because of their very hard, dry 
physical form and slow rate of starch 
digestion, field peas may be 
particularly susceptible to digestibility 
depression with increasing intake.  
Although not statistically significant, 
performance on the whole pea diet 
declined in the latter half of the study 
more than on the rolled pea diet and 
it is tempting to speculate that it is 
due to the scenario just described. 
 
Carcass characteristics are 
presented in Table 3.  Dietary 
treatment had no effect on carcass 
characteristics (P> 0.10) with the 
exception of dressing percent.  
Dressing percent for cattle 
consuming the rolled pea diet was 
one percentage point lower than that 
of the other treatments (P< 0.10).  
The reason for this difference is not 
clear and seems inconsistent with 
the balance of the data, which 
suggest no difference in degree of 
carcass fat content.  Likewise, gut fill 
does not likely explain this 
difference, either, since the steers 
had similar intakes at the end of the 
trial and were removed from feed 
and water before weighing. 
 
In conclusion, the 
replacement of corn and soybean 
meal with yellow field peas resulted 
in comparable feedlot performance 
and carcass quality and yield grades.  
From a nutritional standpoint, field 
peas are an effective source of 
protein and energy in cattle finishing 
diets.  It does not appear that dry 
rolling is necessary when peas are 
fed as part of a whole corn/corn 
silage diet.  This may not be so, 
however, with other types of diets. 
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Table 1.  Finishing diet compositions (dry matter basis). 
 
 Finishing Diet 
Ingredient, % Control Whole Pea Rolled Pea 
Whole Corn 72.8 64.1 64.1 
Corn silage 20.0 20.0 20.0 
Yellow field peas --- 10.0 10.0 
Soybean meal 4.0 --- --- 
Ground corn  2.5 2.5 
Limestone 1.2 1.2 1.2 
Urea 0.9 0.9 0.9 
Trace mineral salta 0.5 0.5 0.5 
Dicalcium phosphate 0.3 0.3 0.3 
Potassium chloride 0.3 0.5 0.5 
Premixb 0.1 0.1 0.1 
    
Chemical Analysis    
Dry Matter 65.6 65.6 65.6 
Crude Protein 12.5 12.5 12.5 
aContained 97% NaCl, 0.007% I, 0.24% Mn, 0.24% Fe, 0.05% Mg, 0.032% Cu, 
0.11% Co, 0.032% Zn, and 0.5% Ca. 
b Provided 28 g of monensin and 4.5 million IU vitamin per ton of diet DM. 
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Table 2.  Feedlot performance of yearling steers fed finishing diets with or without 
field peas. 
 Finishing Diet 
Item Control Whole Peas Rolled Peas 
Initial weight, lb 917 912 914 
Final weight, lb 1333 1322 1332 
    
Daily DM intake, lb/hd    
1-56 d 22.70 22.65 22.72 
57-105 d 26.10 25.02 25.22 
1-105 d 24.27 23.75 23.89 
    
Daily gain    
1-56 da 3.94 4.20 4.21 
57-105 db 3.94 3.57 3.73 
1-105 d 3.94 3.90 3.98 
    
Feed:gain    
1-56 da 5.78 5.42 5.42 
57-105 db 6.65 7.06 6.80 
1-105 d 6.17 6.11 6.01 
    
a Control vs. others P = 0.07 
b Control vs. others P = 0.10 
 
 
 
Table 3.  Carcass characteristics of yearling steers fed finishing diets with or 
without field peas. 
 Finishing Diet 
Item Control Whole Peas Rolled Peas 
Hot carcass, wt., lb 787 782 775 
Dress, %a 59.0 59.1 58.1 
Prime Choice, % 76.5 82.5 84.3 
Yield grade 2.6 2.5 2.6 
    
a Control vs. other, P = 0.09; whole vs. rolled, P = 0.001. 
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